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BENZA2EPINE DERIVATIVES FOR THE TREATMENT OF NEUROLOGICAL AND PSYCHIATRIC 
DISORDERS 

The present invention relates to novel benzazepine derivatives having pharmacological 
activity, processes for their preparation, to compositions containing them and to their use in 
5 the treatment of neurological and psychiatric disorders. 

JP 2001226269 and WO 00/23437 (Takeda Chem Ind Ltd) describe a series of 
benzazepine derivatives which are claimed to be useful in the treatment of obesity. DE 
2207430, US 4,210,749 and FR 2171879 (Pennwalt Corp) and GB 1268243 (Wallace and 

10 Tiernan Inc) all describe a series of benzazepine derivatives which are claimed as being 
antagonists for narcotics (such as morphine or codeine) and also antihistamines and 
anticholinergic agents. WO 02/14513 (Takeda Chem Ind Ltd) describe a series of 
benzazepine derivatives with GPR12 activity which are claimed to be useful in the 
treatment of attention deficit disorder, narcolepsy or anxiety. WO 02/02530 (Takeda Chem 

15 Ind Ltd) describe a series of benzazepine derivatives as GPR14 antagonists which are 
claimed to be useful in the treatment of hypertension, atherosclerosis and cardiac 
infarction. WO 01/03680 (Isis Innovation Ltd) describe a series of benzazepine derivatives 
which are claimed as effective agents in the preparation of cells for transplantation in 
addition to the inhibition of diseases such as diabetes. WO 00/21951 (SmithKline Beecham 

20 pic) discloses a series of tetrahydrobenzazepine derivatives as modulators of dopamine D3 
receptors which are claimed to be useful as antipsychotic agents. WO 01/87834 (Takeda 
Chem Ind Ltd) describe a series of benzazepine derivatives as MCH antagonists which are 
claimed to be useful in the treatment of obesity. WO 02/15934 (Takeda Chem Ind Ltd) 
describe a series of benzazepine derivatives as urotensin II receptor antagonists which are 

25 claimed to be useful in the treatment of neurodegenerative disorders. WO 04/018432 (Eli 
Lilly and Company) describe a series of substituted azepines as histamine H3 receptor 
antagonists. 

The histamine H3 receptor is predominantly expressed in the mammalian central nervous 
30 system (CNS), with minimal expression in peripheral tissues except on some sympathetic 
nerves (Leurs et a/., (1998), Trends Pharmacol. Sci. 19, 177-183). Activation of H3 
receptors by selective agonists or histamine results in the inhibition of neurotransmitter 
release from a variety of different nerve populations, including histaminergic and cholinergic 
neurons (Schlicker et a/., (1994), Fundam. Clin. Pharmacol. 8, 128-137). Additionally, in 
35 vitro and in vivo studies have shown that H3 antagonists can facilitate neurotransmitter 
release in brain areas such as the cerebral cortex and hippocampus, relevant to cognition 
(Onodera et a/., (1998), In: The Histamine H3 receptor, ed Leurs and Timmerman, pp255- 
267, Elsevier Science B.V.). Moreover, a number of reports in the literature have 
demonstrated the cognitive enhancing properties of H3 antagonists (e.g. thioperamide, 
40 clobenpropit, ciproxifan and GT-2331) in rodent models including the five choice task, 
object recognition, elevated plus maze, acquisition of novel task and passive avoidance 
(Giovanni et a/., (1999), Behav. Brain Res. 104, 147-155). These data suggest that novel 
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H3 antagonists and/or inverse agonists such as the current series could be useful for the 
treatment of cognitive impairments in neurological diseases such as Alzheimer's disease 
and related neurodegenerative disorders. 

5 The present invention provides, in a first aspect, a compound of formula (I) or a 
pharmaceutically acceptable salt thereof: 



10 R 1 represents -C 3 _ 7 cycloalkyl optionally substituted by d_ 3 alkyl; 

R 2 represents -aryl, -heterocyclyl, -heteroaryl, -aryl-X-C 3 _ 8 cycloalkyl, -aryl-X-aryl, -aryl-X- 
heteroaryl, -aryl-X-heterocyclyl, -heteroaryl-X-C 3 _ 8 cycloalkyl, -heteroaryl-X-aryl, -heteroaryl- 
X-heteroaryi, -heteroaryl-X-heterocydyl, -heterocyclyl-X-C 3 - 8 cycloalkyl, -heterocyclyl-X-aryl, 
-heterocyclyl-X-heteroaryl or -heterocyclyl-X-heterocyclyl; 

15 X represents a bond, O, CO, -CH 2 0-, -COCH 2 -, -COCH 2 0-, -CONR 2b -, -COCH 2 NR 2b CO-, - 
CSNH-, S0 2 , -S0 2 d-3 alkyl-, -S0 2 C 2 _3 alkenyl-, -COC 2 . 3 alkenyl-, -CO-C(R 2a )(R 2b )- or -CO- 
C(R 2a )(R 2b )CH 2 -; 

R 2a represents hydrogen or d_ 6 alkyl; 

R 2b represents hydrogen, d_ 6 alkyl, aryl, heteroaryl, heterocyclyl or d_ 6 alkylamido; 
20 R 3 represents halogen, C« alkyl, Ci. 6 alkoxy, cyano, amino or trifluoromethyl; 
n is 0, 1 or 2; 

wherein said alkyl, cycloalkyl, aryl, heteroaryl and heterocyclyl groups of R 2 may be 
optionally substituted by one or more substituents (eg. 1 , 2 or 3) which may be the same or 
different, and which are selected from the group consisting of halogen, hydroxy, cyano, 

25 nitro, =0, halod- 6 alkyl, halod_ 6 alkoxy, d_ 6 alkyl, hydroxyd_ 6 alkyl, C M alkoxy, aryld-e 
alkoxy, d-e alkylthio, d-e alkoxyCi-6 alkyl, C 3 - 7 cycloalkyld_ 6 alkoxy, d_ 6 alkanoyl, d_ 6 
alkoxycarbonyl, d- 6 alkylsulfonyl, C w alkylsulfinyl, d-6 alkylsulfonyloxy, d-e 
alkylsulfonyld.6 alkyl, sulfonyl, arylsulfonyl, arylsulfonyloxy, arylsulfonyld- 6 alkyl, aryloxy, 
d_ 6 alkylsulfonamido, d-e alkylamino, d_ 6 alkylamido, -R 5 , -C0 2 R 5 , -COR 5 , -C^ 6 alkyl- 

30 COR 5 , d_ 6 alkylsulfonamidod.6 alkyl, d_ 6 alkylamidod- 6 alkyl, arylsulfonamido, 

arylcarboxamido, arylsulfonamidod_ 6 alkyl, arylcarboxamidod-e alkyl, aroyl, aryld_ 6 alkyl, 
aroyld.6 alkyl, aryld_ 6 alkanoyl, or a group -NR 6 R 7 , -C M alkyl-NR 6 R 7 , -C 3 _ 8 cycloalkyi- 
NR 6 R 7 , -CONR 6 R 7 , -NR 6 COR 7 , -NR 6 S0 2 R 7 , -OCONR 6 R 7 , -NR 6 C0 2 R 7 , -NR 5 CONR 6 R 7 or - 
S0 2 NR 6 R 7 (wherein R 5 , R 6 and R 7 independently represent hydrogen, d- 6 alkyl, halod. 6 

35 alkyl, -C 3 _ 8 cycloalkyl, -d_6 alkyI-C 3 _ 8 cycloalkyl, aryl, -d-e alkyl-aryl, heterocyclyl or 

heteroaryl, or wherein -NR 6 R 7 may represent a nitrogen containing heterocyclyl group, and 

s wherein said R 5 , R 6 and R 7 groups may be optionally substituted by one or more 

substituents (eg. 1 , 2 or 3) which may be the same or different, and which are selected 




N 



R 



(I) 



wherein: 
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from the group consisting of halogen, hydroxy, Ci_ 6 alky!, d-e alkoxy, cyano, amino, =0 or 

trifluoromethyl); 

or solvates thereof. 

5 In one aspect of the invention, the substituents present on the alkyl, cycloalkyl, aryl, 

heteroaryl and heterocyclyl groups of R 2 are selected from the group consisting of halogen, 
hydroxy, cyano, nitro, =0, halod_ 6 alkyl, halod_ 6 alkoxy, d^ alkyl, d_ 6 alkoxy, aryld-e 
alkoxy, d-e alkylthio, d-e alkoxyd_ 6 alkyl, C 3 - 7 cycloalkyld_ 6 alkoxy, d-e alkanoyl, d-e 
alkoxycarbonyl, d-e alkylsulfonyl, d_ 6 alkylsulfinyl, d-e alkylsulfonyloxy, d-e 

10 alkylsulfonyld_ 6 alkyl, sulfonyl, arylsulfonyl, arylsulfonyloxy, arylsulfonylCi> 6 alkyl, aryloxy, 
d.6 alkylsulfonamido, d-e alkylamino, d_ 6 alkylamido, -R 5 , -C0 2 R 5 , -COR 5 , -d-e alkyl- 
COR 5 , d_e alkylsulfonamidod-e alkyl, d-e alkylamidod_ 6 alkyl, arylsulfonamido, 
arylcarboxamido, arylsulfonamidod_6 alkyl, arylcarboxamidoC^e alkyl, aroyl, aryld_ 6 alkyl, 
aroylCi-e alkyl, aryld* alkanoyl, or a group -NR 6 R 7 , -d-e alkyl-NR 6 R 7 , -C 3 _ 8 cycloalkyl- 

15 NR 6 R 7 , -CONR 6 R 7 , -NR 6 COR 7 , -NR 6 S0 2 R 7 , -OCONR 6 R 7 , -NR 6 C0 2 R 7 , -NR 5 CONR 6 R 7 or - 
S0 2 NR 6 R 7 (wherein R 5 , R 6 and R 7 independently represent hydrogen, d-e alkyl, halod-e 
alkyl, -C 3 _ 8 cycloalkyl, -d-e alkyl-C 3 - 8 cycloalkyl, aryl, heterocyclyl or heteroaryl, or wherein - 
NR 6 R 7 may represent a nitrogen containing heterocyclyl group, and wherein said R 5 , R 6 
and R 7 groups may be optionally substituted by one or more substituents (eg. 1 , 2 or 3) 

20 which may be the same or different, and which are selected from the group consisting of 
halogen, hydroxy, d-e alkyl, d-e alkoxy, cyano, amino, =0 or trifluoromethyl). 

In a further aspect of the invention, the substituents present on the alkyl, cycloalkyl, aryl, 
heteroaryl and heterocyclyl groups of R 2 are selected from the group consisting of halogen, 

25 hydroxy, cyano, nitro, =0, halod-e alkoxy, d_ 6 alkoxy, hydroxyd_ 6 alkyl, unsubstituted 
aryld-e alkoxy, d-e alkylthio, d* alkoxyd-e alkyl, C 3 _ 7 cycloalkyld-e alkoxy, d-e 
alkylsulfonyl, d-e alkylsulfinyl, d-e alkylsulfonyloxy, d_ 6 alkylsulfonyld_ 6 alkyl, sulfonyl, 
unsubstituted arylsulfonyl, unsubstituted arylsulfonyloxy, unsubstituted arylsulfonyld_ 6 
alkyl, unsubstituted aryloxy, d-e alkylsulfonamido, d-e alkylamino, d-e alkylamido, -R 5 , - 

30 C0 2 R 5 , -COR 5 , -d- 6 alkyl-COR 5 , d-e alkylsulfonamidod-e alkyl, d-e alkylamidod-e alkyl, 
unsubstituted arylsulfonamido, unsubstituted arylcarboxamido, unsubstituted 
arylsulfonamidod-e alkyl, unsubstituted arylcarboxamidod_ 6 alkyl, unsubstituted 
arylcarbonyld-e alkyl, or a group -NR 6 R 7 , -d-e alkyl-NR 6 R 7 , -C 3 _ 8 cycloalkyl-NR 6 R 7 , - 
CONR 6 R 7 , -NR 6 COR 7 , -NR 6 S0 2 R 7 , -OCONR 6 R 7 , -NR 6 C0 2 R 7 , -NR 5 CONR 6 R 7 or- 

35 S0 2 NR 6 R 7 (wherein R 5 , R 6 and R 7 independently represent hydrogen, d-e alkyl, halod-e 
alkyl, -C 3 _ 8 cycloalkyl, -d-e alkyl-C 3 _ 8 cycloalkyl, aryl, -d-e alkyl-aryl, heterocyclyl or 
heteroaryl, or wherein -NR 6 R 7 may represent a nitrogen containing heterocyclyl group, and 
wherein said R 5 , R 6 and R 7 groups may be optionally substituted by one or more 
substituents (eg. 1 , 2 or 3) which may be the same or different, and which are selected 

•40 from the group consisting of halogen, hydroxy, d- 6 alkyl, d_ 6 alkoxy, cyano, amino, =0 or 
trifluoromethyl). 
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In the context of the present invention, a -C1-6 alkylamidoCi-e alkyl group includes a -C^ 
alkyl-CO-NH-d.6 alkyl group and a -C^ alkyl-NH-CO-C^ alkyl group. 

In a further aspect of the invention, X represents a bond, O, CO, -CH 2 0-, -COCH 2 -, - 
COCH2O-, -CONR 2b -, -COCH 2 NR 2b CO-, S0 2 , -S0 2 C^ alkyl-, -S0 2 C 2 ^ alkenyl-, -COC 2 . 3 
alkenyl-, -CO-C(R 2a )(R 2b )- or -CO-C(R 2a )(R 2b )CH 2 -. 



Alkyl groups, whether alone or as part of another group, may be straight chain or branched 
and the groups alkoxy and alkanoyl shall be interpreted similarly. Alkyl moieties are more 
10 preferably C U4 alkyl, eg. methyl or ethyl. The term 'halogen' is used herein to describe, 
unless otherwise stated, a group selected from fluorine, chlorine, bromine or iodine. 



References to l aryl' include references to monocyclic carbocyclic aromatic rings (eg. 
phenyl) and bicyclic carbocyclic aromatic rings (e.g. naphthyl) or carbocyclic benzofused 
15 rings (eg. C 3 - 8 cycloalkyl fused to a phenyl ring, such as dihydroindenyl or 
tetrahydronaphthalenyl). 

The term "heterocyclyl" is intended to mean a 4-7 membered monocyclic saturated or 
partially unsaturated aliphatic ring or a 4-7 membered saturated or partially unsaturated 

20 aliphatic ring fused to a benzene ring, which aliphatic ring contains 1 to 3 heteroatoms 
selected from oxygen, nitrogen or sulphur. Suitable examples of such monocyclic rings 
include pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, tetrahydrofuranyl, 
tetrahydropyranyl, diazepanyl, azepanyl, imidazolidinyl, isothiazolidinyl, oxazolidinyl, 
pyrrolidinone and tetrahydro-oxazepinyl. Suitable examples of benzofused heterocyclic 

25 rings include indolinyl, isoindolinyl, benzodioxolyl, dihydroisoindole, dihydrobenzofuranyl, 
dihydrobenzothiopyranyl, dihydroisoquinolinyl, dihydrobenzoxazinyl, 
dihydrobenzodioxazinyl, dihydrodioxolyl and dihydrochromenyl. 

The term "heteroaryl" is intended to mean a 5-7 membered monocyclic aromatic or a fused 
30 8-1 1 membered bicyclic aromatic ring, which monocyclic or bicyclic ring contains 1 to 3 
heteroatoms selected from oxygen, nitrogen and sulphur. Suitable examples of such 
monocyclic aromatic rings include thienyl, furyl, pyrrolyl, triazolyl, imidazolyl, oxazolyl, 
thiazolyl, oxadiazolyl, isothiazolyl, isoxazolyl, thiadiazolyl, pyrazolyl, pyrimidyl, pyridazinyl, 
pyrazinyl, pyridyl and tetrahydropyranyl. Suitable examples of such fused aromatic rings 
35 include benzofused aromatic rings such as quinolinyl, isoquinolinyl, quinazolinyl, 

quinoxalinyl, cinnolinyl, naphthyridinyl, indolyl, indazolyl, furopyridinyl, pyrroiopyridinyl, 
benzofuranyl, benzothienyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl, 
benzisothiazolyl, benzoxadiazolyl, benzothiadiazolyl and the like. Suitable examples of 
such fused heteroaryl rings include thienopyridinyl, pyrazolopyrimidinyl, pyrazolopyridinyl, 
^40 thienopyrazolyl and imidazothiazolyl. 
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In one aspect, R 1 represents -C3-7 cycloalkyl (eg. cyclobutyl, cyclopentyl or cyclohexyl) 
optionally substituted by a d_ 3 alkyi (eg. methyl) group. 

In a more particular aspect, R 1 represents unsubstituted cyclobutyl or cyclopentyl, 
5 especially unsubstituted cyclobutyl. 

In one embodiment, R 2 represents 

-aryl (eg. -phenyl) optionally substituted by one or more halogen (eg. fluorine), 
cyano, d-e alkyl (eg. methyl) -CONR 6 R 7 (eg. -CON(H)(Me)), d_ 6 alkylamidoC^ alkyl (eg. - 
10 CH 2 CON(H)(Me)) or -d-e alkyl-COR 5 (eg. -CH 2 -COMe) groups; 

-aryl-X-heteroaryl (eg. -phenyl-O-pyridinyl or -phenyl-CONH-pyridinyl) optionally 
substituted by one or more -CONR 6 R 7 groups (eg. -CON(H)(Me)); 

-heteroaryl (eg. -pyridinyl, -thiazolyl or-furanyl) optionally substituted by one or 
more cyano, -C0 2 R 5 (eg. -C0 2 H or -C0 2 CH 3 ), -CONR 6 R 7 (eg. -CON(H)(Me)) or 
15 alkylamidoalkyl (eg. CH 2 CON(H)Me) groups; 

-heteroaryl-X-heterocyclyl (eg. -pyridinyl-CO-morpholinyl); 

-heterocyclyl (eg. piperazinyl, piperidinyl or oxazolidinyl) optionally substituted by 
one or more -S0 2 NR 6 R 7 (eg. -S0 2 N(Me) 2 ), sulfonyl, haloC^ alkyl (eg. -CH 2 CF 3 ), d-e 
alkylsulfonyl (eg. -S0 2 Me or-S0 2 CH(Me) 2 ), d_6 alkoxycarbonyl (eg. -COCH 2 OCH(Me) 2 ), 
20 -COR 5 (eg. -CO-CH 2 -C(Me) 3 ), C0 2 R 5 (eg. -C0 2 CH 2 phenyl), =0 or hydroxyalkyl (eg. 
hydroxy methyl) groups; 

-heterocyclyl-X-C 3 -a cycloalkyl (eg. -piperazinyl-CO-cyclopentyl , -piperazinyl-CO- 
cyclopropyl or -piperazinyl-CO-cyclohexyl) optionally substituted by one or more d_ 6 
alkoxy (eg. -OC(CH 3 ) 3 ) groups; 
25 -heterocyclyl-X-aryl (eg. -piperidinyl-CO-phenyl, -piperazinyl-phenyl, -piperazinyl- 

CO-phenyl, -piperazinyl-S0 2 -phenyl, -piperazinyl-CO-naphthyl, -piperazinyl-SQ 2 -naphthyl, - 
piperazinyl-COCH 2 -phenyl, -piperazinyl-COCH 2 -naphthyl, -piperazinyl-COCH a O-phenyl, - 
piperazinyl-CONH-phenyl, -piperazinyl-COCH 2 NHCO-phenyl, -piperazinyl-S0 2 CH 2 -phenyI, 
-piperazinyl-S0 2 (CH 2 ) 2 -phenyl, -piperazinyl-S0 2 (CH 2 ) 2 -naphthyl, -piperazinyl-S0 2 -CH=CH- 
30 phenyl, -piperazinyl-CO-CH=CH-phenyl, -piperazinyl-CO-dihydroindenyl, -piperazinyl-CO- 
C(H)(Me)-phenyi, »piperazinyl-CO-CH(NHCOCH 3 )-phenyl, -piperazinyl-CO-CH(phenyl)- 
phenyl, -piperazinyl-CO-C(H)(Et)-CH 2 -phenyl, -oxazolidinyl-CH 2 0-phenyl, -piperidinyl- 
phenyl, -piperidinyl-CONH-phenyl, piperidinyl-CSNH-phenyl or -piperazinyl-CO-naphthyl) 
optionally substituted by one or more halogen (eg. chlorine, fluorine or bromine), hydroxy, 
35 cyano, nitro, =O s d-e alkyl (eg. methyl, ethyl, -CH(Me) 2 or-C(Me) 3 ), haloC^e alkyl (eg. 
trifluoromethyl), d_ 6 alkoxy (eg. methoxy or-OCH(Me) 2 ), halod-e alkoxy (eg. 
trifluoromethoxy), -R 5 (eg. phenyl, pyridinyl, furanyl, pyrazolyl or oxadiazolyl optionally 
substituted by one or more d_ 6 alky! (eg. methyl) groups), -COR 5 (eg. -CO-methyl, -CO- 
ethyl, -CO-trifluoromethyl, -CO-phenyl or -CO-piperidinyl), -C0 2 R 5 (eg. -COOH), aryloxy 
S40 (eg. -O-phenyl), d-e alkylsulfonyl (eg. -S0 2 Me), -NR 6 R 7 (eg. -N(Me) 2 ) -NR 6 COR 7 (eg. - 
NHCOMe) groups; 
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-heterocyclyl-X-heterocyclyl (eg. -piperazinyl-CO-piperidinyl, -piperazinyl-CO- 
morpholinyl, -piperazinyl-CO-tetrahydropyranyl, -piperazinyl-CO-pyrroIidinyl, -piperazinyl- 
CO-dihydrochromenyl, -piperazinyl-S0 2 -dihydrochromenyl, -piperazinyl-CO- 
dihydrobenzothiopyranyl, -piperazinyl-CO-dihydrobenzofuranyl, -piperazinyl-S0 2 - 
5 dihydrobenzofuranyl, -piperazinyl-S0 2 -dihydrobenzoxazinyl, -piperazinyl-SQ 2 - 
dihydrobenzodioxinyl, -piperazinyl-COCH 2 -dihydroisoindolyl, -piperazinyl-COCH 2 - 
dihydrobenzodioxolyl, -piperazinyl-COCH 2 i3iperidinyl, -piperidinyl-CO-tetrahydropyranyl or 
piperidinyl-CO-isoindoIyl) optionally substituted by one or more Ci_ 6 alkyl (eg. methyl or - 
CH(Me) 2 ) or =0 groups; or 

10 -heterocyclyl-X-heteroaryl (eg. -piperazinyl-CO-benzoxadiazolyl, -piperazinyI-S0 2 - 

benzoxadiazolyl, -piperazinyl-CO-thiazolyl, -piperazinyl-COCH 2 -thiazolyl, -piperazinyl-CO- 
thienyl, -piperazinyl-CONH-thienyl, -piperazinyl-COCH 2 -thienyl, -piperazinyl-S0 2 -thienyl, - 
piperazinyl-CO-quinolinyl, -piperazinyl-COCH 2 -quinolinyl, -piperazinyl-SCVquinolinyl, - 
piperazinyl-CO-isoquinolinyl, -piperazinyl-S0 2 -isoquinolinyl, -piperazinyl-CO-imidazolyl, - 

15 piperazinyl-COCH 2 -imidazolyl, -piperazinyl-S0 2 -imidazolyl, -piperazinyl-S0 2 -thiazolyl, - 
piperazinyl-CO-pyrazolyl, -piperazinyl-S0 2 -pyrazolyl, -piperazinyl-CO-benzothienyl, - 
piperazinyl-S0 2 -benzothienyl, -piperaziny]-COCH 2 -benzothienyl, -piperazinyl-S0 2 - 
thienopyridinyl, -piperazinyl-CO-benzofuranyl, -piperazinyl-CO-oxadiazolyl, -piperazinyl- 
CO-indazolyl, -piperazinyl-CO-pyrazolopyrimidinyl, -piperazinyl-CO-oxazolyl, -piperazinyl- 

20 CO-thienopyrazoIyl, -piperazinyl-CO-pyrazolopyridinyl, -piperazinyl-CO-benzothiazolyl, - 
piperazinyl-CO-furanyl, -piperazinyl-CO-indolyl, -piperazinyl-CO-pyridinyl, -piperazinyl- 
COCH 2 -pyridinyl, -piperazinyl-S0 2 -imidazothiazolyl, -piperazinyl-COCH 2 -imidazothiazolyl, - 
piperazinyl-S0 2 -isoxazolyl, -piperazinyl-CO-isoxazolyl, -piperazinyl-S0 2 -pyridinyl, - 
piperazinyl-S0 2 -pyridinyl or -piperazinyl-S0 2 -benzothiadiazolyl, -piperidinyl-CO-pyridinyl, - 

25 piperidinyl-CO-pyrazinyl, -piperidinyl-CO-benzoxadiazolyl, -piperidinyl-CO-thiazolyl, - 
piperidinyl-pyridinyl, -piperidinyl-pyrazinyl, -piperidinyl-CONH-pyridinyl, piperidinyl-CO- 
quinoxalinyl or-piperidinyl-CO-pyrazolopyramidinyl) optionally substituted by one or more 
halogen (eg. chlorine), cyano, alkyl (eg. methyl), haloC^alkyl (eg. -CF 3 ) =0, -R 5 (eg. 
phenyl, isoxazolyl, oxazolyl or pyridinyl), -C0 2 R 5 (eg. -C0 2 H, -C0 2 CH 3 or -C0 2 C(CH 3 ) 3 ), - 

30 NR 6 R 7 (eg. pyrrolidinone). -CONR 6 R 7 (eg. -CON(H)CH 3 )) aryloxy (eg. -O-phenyl), - 
NR 6 COR 7 (eg. -NHCOMe) or arylC^ alkyl (eg. -CH 2 -phenyl) groups. 

In embodiments where R 2 is a substituted nitrogen containing heterocyclyl group, the 
nitrogen containing heterocyclyl group (eg. piperidinyl or piperazinyl) is typically substituted 
35 at the nitrogen atom. 

Where R 2 represents -heterocyclyl-X-aryl, -heterocyclyl-X-heterocyclyl or -heterocyclyl-X- 
heteroaryl in which the heterocyclyl group attached to the tetrahydrobenzazepine contains 
one or more nitrogen atoms (e.g. piperidinyl or piperazinyl), the heterocyclyl group attached 
40 to the tetrahydrobenzazepine is typically linked to X through a nitrogen atom. 

In a more particular embodiment, R 2 represents 
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-aryl-X-heteroaryl (eg. -phenyl-O-pyridinyl) optionally substituted by a -CONR 6 R 7 
group (eg. -CON(H)(Me)); or 

-heterocyclyl-X-aryl (eg. -piperidinyl-CO-phenyl) optionally substituted by a cyano 

group. 

5 

In a most particular embodiment, R 2 represents 

-heterocyclyl-X-aryl (eg. -piperidinyl-CO-phenyl) optionally substituted by a cyano 

group. 

10 In one aspect.X represents a bond, O, CO, -CH 2 0-, -COCH 2 -, -COCH 2 0-, -CONR 2b - (eg. - 
CONH-), -COCH 2 NR 2b CO- (eg. -COCH 2 NHCO-), S0 2 , -S0 2 d. 3 alkyl- (eg. -S0 2 -CH 2 - or - 
S0 2 -(CH 2 ) 2 -), -S0 2 C 2 . 3 alkenyl- (eg. -S0 2 -CH=CH-), -COC 2 ^ alkenyl- (eg. -CO-CH=CH-), - 
CO-C(R 2a )(R 2b )- (eg. -CO-C(H)(Me), -CO-C(H)(phenyl) or -CO-C(H)(NHCOMe)) or -CO- 
C(R 2a )(R 2b )CH 2 - (eg. -CO-C(H)(Et)-CH 2 -). 

15 

In a more particular aspect, X represents a bond, S0 2 , CO or O, most preferably CO. 

In a further aspect, R 2a represents hydrogen and R 2b represents d-e alkyl (eg. methyl or 
ethyl), aryl (eg. phenyl) or d-e alkylamido (eg. -NHCOMe). 

20 

In another embodiment, R 5 represents hydrogen, d-e alkyl (eg. methyl, ethyl or -CH 2 - 
C(Me) 3 ), halod-e alkyl (eg. trifluoromethyl), aryl (eg. phenyl), heterocyclyl (eg. piperidinyl), 
heteroaryl (eg. furanyl, pyridinyl, pyrazolyl, isoxazolyl, oxazolyl, oxadiazolyl) optionally 
substituted by one or more d-e alkyl (eg. methyl) groups. 

25 

In a further aspect, R 6 and R 7 independently represent hydrogen or d-e alkyl (eg. methyl). 

In a further aspect, n represents 0 or 1 , more preferably 0. 

30 When n represents 1, R 3 is preferably a halogen (eg. iodine) atom or a cyano group. 

Compounds according to the invention include examples E1-E262 as shown below, or a 
pharmaceutical^ acceptable salt thereof. 

35 One compound according to the invention includes 6-{[4-(3-cyclobutyl-2,3,4,5-tetrahydro- 
1H-3-benzazepin-7-yl)phenyl]oxy}-N-methyl-3-pyridinecarboxamide or a pharmaceutical^ 

acceptable salt thereof. 

Another compound according to the invention is 4-{[4-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3- 
40 benzazepin-7-yl)-1-piperidinyl]carbonyl}benzonitrile or a pharmaceutically acceptable salt 
thereof. 
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Compounds of formula (I) may form acid addition salts with acids, such as conventional 
pharmaceutical^ acceptable acids, for example maleic, hydrochloric, hydrobromic, 
phosphoric, acetic, fumaric, salicylic, sulphate, citric, lactic, mandelic, tartaric and 
methanesulphonic. Salts, solvates and hydrates of compounds of formula (I) therefore 
5 form an aspect of the invention. 

Certain compounds of formula (I) are capable of existing in stereoisomeric forms. It will be 
understood that the invention encompasses all geometric and optical isomers of these 
compounds and the mixtures thereof including racemates. Tautomers also form an aspect 
10 of the invention. 

The present invention also provides a process for the preparation of a compound of formula 
(I) or a pharmaceutical^ acceptable salt thereof, which process comprises: 

15 (a) reacting a compound of formula (II) 

| ^ \l — R 1 

(H) 

wherein R 1 , R 3 and n are as defined above and L 1 represents a suitable leaving group such 
as a halogen atom (eg. bromine or iodine), or an optionally activated hydroxy! group (such 
20 as a triflate group) with a compound of formula R 2 -Y, wherein R 2 is as defined above for R 2 
and Y represents hydrogen or a suitable coupling group such as a boronic acid or 
organometallic group such as zinc or alkyl stannane; or 

(b) reacting a compound of formula (III) 




(III) 

wherein R 2 , R 3 and n are as defined above, with a compound of formula R 1 -L 2 , wherein R 1 
is as defined above and L 2 represents a suitable leaving group such as a halogen atom 
(eg. bromine, iodine or tosylate); or 

30 

(c) reacting a compound of formula (III) as defined above, with a ketone of formula 
R 1, =0, wherein R 1, is C 3 - 7 cycloalkyl optionally substituted by C^ alkyl; or 

(d) preparing a compound of formula (I) wherein R 2 represents -heterocyclyl, wherein 
'35 said heterocyclyl is a 1 ,3-oxazolidin-2-one group substituted at the 5-position with a 

hydroxymethyl group, and wherein the oxazolidin-2-one group is attached to the 
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10 



15 



20 



25 



30 



35 



benzazepine moiety through the nitrogen atom, which comprises reacting a compound of 
formula (IV) 



N— R 




(IV) 

in a two step process, wherein R 1 , R 3 and n are as defined above, with a benzyl chloroformate 
group and then glycidol butyrate; or 

(e) preparing a compound of formula (I) wherein R 2 represents -aryl, -heteroaryl, -aryl- 
X-C 3 _ 8 cycloalkyl, -aryl-X-aryl, -aryl-X-heteroaryl, -aryl-X-heterocyclyl, -heteroaryI-X-C 3 _ 8 
cycloalkyl, -heteroaryl-X-aryl, -heteroaryl-X-heteroaryl, -heteroaryl-X-heterocyclyl, which 



comprises reacting a compound of formula (XI) 



N— R 




(XI) 

wherein R 1 , R 3 and n are as defined above and Z 1 represents a suitable coupling group 
such as a boronic acid or ester, or organometallic group such as zinc or alkyl stannane with 
a compound of formula R 2 -L\ wherein L 1 represents a suitable leaving group such as a 
halogen atom (eg. bromine or iodine), or an optionally activated hydroxyl group (such as a 
triflate group) and R 2 " represents the groups -aryl, -heteroaryl, -aryl-X-C 3 _ 8 cycloalkyl, -aryl- 
X-aryl, -aryl-X-heteroaryl, -aryl-X-heterocyclyl, -heteroaryl-X-C 3 _ 8 cycloalkyl, -heteroaryl-X- 
aryl, -heteroaryl-X-heteroaryl, -heteroaryl-X-heterocyclyl, or 



(f) 



deprotecting a compound of formula (I) which is protected; or 



(g) intercon version from another compound of formula (I). 



When the compound of formula (II) represents an aryl electrophilic system, i.e. L 1 is a 
halogen atom (eg. bromine or iodine) or triflate group and R 2 -Y is a boronic acid (or ester), 
process (a) typically comprises the use of a palladium catalyst such as 
tetrakis(triphenylphosphine)palladium, in an appropriate solvent such as toluene or DME, 
with an appropriate base such as aqueous sodium carbonate at an appropriate 
temperature such as reflux. 

When R 2 -Y is an amine, for example piperazine, process (a) typically comprises the use of 
a palladium catalyst such as palladium acetate, with an appropriate ligand such as o- 
biphenyl di-tert-butylphosphine in an appropriate solvent such as DME, with an appropriate 
base such as potassium phosphate, at an appropriate temperature such as reflux. 
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Process (b) typically comprises the use of a suitable base, such as potassium carbonate in 
an appropriate solvent such as 2-butanone optionally in the presence of a transfer reagent 
such as potassium iodide at an appropriate temperature such as reflux. 

5 

Process (c) typically comprises the use of reductive conditions (such as treatment with a 
borohydride eg. sodium triacetoxyborohydride), optionally in the presence of an acid, such 
as acetic acid, in an appropriate solvent such as dichloromethane at a suitable temperature 
such as room temperature. 

10 

Step 1 of process (d) typically comprises the use of a chloroformate such as benzyl 
chloroformate, with suitable base, such as sodium hydrogen carbonate in an appropriate 
solvent such as acetone. Step 2 of process (d) involves reacting the product of step 1 with 
giycidol butyrate according to WO 02/0591 15. 

15 

When the compound of formula (XI) represents an aryl boronic acid (or ester) and R 2 "-L 1 is 
an electrophilic aryl or heteroaryl system, i.e. L 1 is a halogen atom (eg. bromine or iodine) 
or triflate group, process (e) typically comprises the use of a palladium catalyst such as 
tetrakis(triphenylphosphine)palladium, in an appropriate solvent such as toluene, with an 
20 appropriate base such as aqueous sodium carbonate at an appropriate temperature such 
as reflux. 

In process (f), examples of protecting groups and the means for their removal can be found 
in T. W. Greene Protective Groups in Organic Synthesis' (J. Wiley and Sons, 1991). 

25 Suitable amine protecting groups include sulphonyl (e.g. tosyl), acyl (e.g. acetyl, 2',2\2'- 
trichloroethoxycarbonyl, benzyloxycarbonyl or t-butoxycarbonyl) and arylalkyl (e.g. benzyl), 
which may be removed by hydrolysis (e.g. using an acid such as hydrochloric acid in 
dioxan or trifluoroacetic acid in dichloromethane) or reductively (e.g. hydrogenolysis of a 
benzyl group or reductive removal of a 2 , ,2\2 , -trichloroethoxycarbonyl group using zinc in 

30 acetic acid) as appropriate. Where the protecting group is benzyloxycarbonyl, this may be 
removed by hydrogenolysis using a suitable catalyst such as palladium on charcoal, at a 
suitable temperature (eg. room temperature) and at a suitable pressure of hydrogen (eg. 
atmospheric pressure) in a suitable solvent (eg. ethanokmethanol (1:1) orethanol). Other 
suitable amine protecting groups include trifluoroacetyl (-COCF 3 ) which may be removed by 

35 base catalysed hydrolysis or a solid phase resin bound benzyl group, such as a Merrifield 
resin bound 2,6-dimethoxybenzyl group (Ellman linker), which may be removed by acid 
catalysed hydrolysis, for example with trifluoroacetic acid. 

Process (g) may be performed using conventional interconversion procedures such as 
40 epimerisation, oxidation, reduction, alkylation, nucleophilic or electrophilic aromatic 

substitution, ester hydrolysis, amide bond formation or transition metal mediated coupling 
reactions. An example of a reduction reaction useful as an interconversion procedure 
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would include the conversion of a heieroaryl group, such as a pyridyl group, to a 
heterocycyl group, for example a piperidyl group, using a catalyst system such as platinum 
oxide in the presence of hydrogen. Examples of transition metal mediated coupling 
reactions useful as interconversion procedures include the following: Palladium catalysed 
5 coupling reactions between organic electrophiles, such as aryl halides, and organometallic 
reagents, for example boronic acids (Suzuki cross-coupling reactions); Palladium catalysed 
amination and amidation reactions between organic electrophiles, such as aryl halides, and 
nucleophiles, such as amines and amides; Copper catalysed amidation reactions between 
organic electrophiles (such as aryl halides) and nucleophiles such as amides; and Copper 
10 mediated coupling reactions between phenols and boronic acids. 

Compounds of formula (II) and (III) may be prepared in accordance with the following 
scheme: 

15 




Step (iv) 




N— H 



wherein R 1 , R 1 \ R 2 „ R 3 , n, Y and L 1 are as defined above and P 1 represents a suitable 
protecting group such as Boc. 



20 
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Step (i) typically comprises a deprotection reaction, for example, when P 1 represents Boc 
the deprotection reaction comprises reaction of a compound of formula (V) with an acid, for 
example hydrochloric acid in dioxan or trifluoroacetic acid in dichloromethane. 

5 Step (ii) may be performed under reducing conditions in an analogous manner to that 
described for process (c) above. 

Step (iii) may be performed in an analogous manner to that described for process (a) 
above. 

10 

Step (iv) typically comprises a deprotection reaction to provide a compound of formula (III) 
and can be performed as described in step (i) above. 



Compounds of formula (IV) may be prepared in accordance with the following scheme: 



15 




wherein R\ R 1 \ R 3 and n are as defined above. 

Step (i) may be performed under reducing conditions in an analogous manner to that 
20 described for process (c) above. Alternatively, step (i) may be performed by reacting the 
compound of formula (VIII) with a compound of formula R 1 -L 2 , wherein R 1 is defined above 
and L 2 represents a suitable leaving group such as a halogen atom (eg. bromine, iodine or 
tosylate), in an analogous manner to that described for process (b) above. 

25 Step (ii) typically comprises a hydrogenation reaction comprising 10% palladium on carbon 
paste in the presence of suitable solvents such as methanol and tetrahydrofuran. 

* Compounds of formula (VII) may also be prepared in accordance with the following 
scheme: 

30 

- 12- 



WO 2005/087746 PCT/GB2005/000939 




wherein R 2 represents -aryl, -heteroaryl, -aryl-X-C 3 _ 8 cycloalkyl, -aryl-X-aryl, -aryl-X- 
heteroaryl, -aryl-X-heterocyclyl, -heteroaryl-X-C 3 - 8 cycloalkyl, -heteroaryl-X-aryl, -heteroaryl- 
5 X-heteroaryl, -heteroaryl-X-heterocyclyl, wherein R 2 , R 3 and n are as defined above and 
wherein P 1 represents a suitable protecting group such as Boc and Z 1 represents a boronic 
ester or boronic acid or any other group suitable for transition metal mediated cross 
coupling reactions. 

10 Step (i) may be performed with the use of a palladium catalyst such as 

tetrakis(triphenylphosphine)palladium, in an appropriate solvent such as toluene, with an 
appropriate base such as sodium carbonate at an appropriate temperature such as reflux. 

Compounds of formula (XI) may be prepared in accordance with the following scheme: 



15 




wherein R 1, R 1 \ R 3 and n are as defined above and P 1 represents a suitable protecting 
group such as Boc and Z 1 represents a boronic ester or boronic acid or any other group 
suitable for transition metal mediated cross coupling reactions. 

20 

Step (i) typically comprises a deprotection reaction, for example, when P 1 represents Boc 
the deprotection reaction comprises reaction of a compound of formula (V) with an acid, for 
example hydrochloric acid in dioxan or trifluoroacetic acid in dichloromethane. 
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Step (ii) may be performed under reducing conditions in an analogous manner to that 
described for process (c) above. Alternatively, step (ii) may be performed by reacting the 
compound of formula (XII) with a compound of formula R 1 -L 2 , wherein R 1 is defined above 
and L 2 represents a suitable leaving group such as a halogen atom (eg. bromine, iodine or 
5 tosylate), in an analogous manner to that described for process (b) above. 

Compounds of formula (V) may be prepared in an analogous manner to those described in 
Description 3 of WO 02/040471 . 

10 Compounds of formula (VIII) may be prepared in an analogous manner to those described 
in WO 03/068752. 

Compounds of formula (X) may be prepared in an analogous manner to those described in 
WO 2004056369 A1 (Example 264, step 1) 

15 

Compounds of formula (I) and their pharmaceutical^ acceptable salts have affinity for and 
are antagonists and/or inverse agonists of the histamine H3 receptor and are believed to be 
of potential use in the treatment of neurological diseases including Alzheimer's disease, 
dementia, age-related memory dysfunction, mild cognitive impairment, cognitive deficit, 

20 epilepsy, neuropathic pain, inflammatory pain, migraine, Parkinson's disease, multiple 

sclerosis, stroke and sleep disorders including narcolepsy; psychiatric disorders including 
schizophrenia (particularly cognitive deficit of schizophrenia), attention deficit hypereactivity 
disorder, depression and addiction; and other diseases including obesity, asthma, allergic 
rhinitis, nasal congestion, chronic obstructive pulmonary disease and gastro-intestinal 

25 disorders. 

Thus the invention also provides a compound of formula (I) or a pharmaceutical^ 
acceptable salt thereof, for use as a therapeutic substance in the treatment or prophylaxis 
of the above disorders, in particular cognitive impairments in diseases such as Alzheimer's 
30 disease and related neurodegenerative disorders. 

The invention further provides a method of treatment or prophylaxis of the above disorders, 
in mammals including humans, which comprises administering to the sufferer a 
therapeutically effective amount of a compound of formula (I) or a pharmaceutical^ 
35 acceptable salt thereof. 

In another aspect, the invention provides the use of a compound of formula (I) or a 
pharmaceutical^ acceptable salt thereof in the manufacture of a medicament for use in the 
treatment of the above disorders. 



- 14- 



WO 2005/087746 



PCT/GB2005/000939 



When used in therapy, the compounds of formula (I) are usually formulated in a standard 
pharmaceutical composition. Such compositions can be prepared using standard 
procedures. 

5 Thus, the present invention further provides a pharmaceutical composition for use 
in the treatment of the above disorders which comprises the compound of formula 
(I) or a pharmaceutical^ acceptable salt thereof and a pharmaceutical^ 
acceptable carrier. 

10 The present invention further provides a pharmaceutical composition which 
comprises the compound of formula (I) or a pharmaceutical^ acceptable salt 
thereof and a pharmaceutical^ acceptable carrier. 

Compounds of formula (I) may be used in combination with other therapeutic agents, for 
15 example histamine H1 antagonists or medicaments claimed to be useful as either disease 
modifying or symptomatic treatments of Alzheimer's disease. Suitable examples of such 
other therapeutic agents may be agents known to modify cholinergic transmission such as 
5-HT 6 antagonists, M1 muscarinic agonists, M2 muscarinic antagonists or 
acetylcholinesterase inhibitors. When the compounds are used in combination with other 
20 therapeutic agents, the compounds may be administered either sequentially or 
simultaneously by any convenient route. 

The invention thus provides, in a further aspect, a combination comprising a compound of 
formula (I) or a pharmaceutical^ acceptable derivative thereof together with a further 
25 therapeutic agent or agents. 

The combinations referred to above may conveniently be presented for use in the form of a 
pharmaceutical formulation and thus pharmaceutical formulations comprising a 
combination as defined above together with a pharmaceutical^ acceptable carrier or 
30 excipient comprise a further aspect of the invention. The individual components of such 
combinations may be administered either sequentially or simultaneously in separate or 
combined pharmaceutical formulations. 

When a compound of formula (I) or a pharmaceutical^ acceptable derivative thereof is 
35 used in combination with a second therapeutic agent active against the same disease state 
the dose of each compound may differ from that when the compound is used alone. 
Appropriate doses will be readily appreciated by those skilled in the art. 

A pharmaceutical composition of the invention, which may be prepared by admixture, 
40 suitably at ambient temperature and atmospheric pressure, is usually adapted for oral, 
parenteral or rectal administration and, as such, may be in the form of tablets, capsules, 
oral liquid preparations, powders, granules, lozenges, reconstitutable powders, injectable or 
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infusible solutions or suspensions or suppositories. Orally administrate compositions are 
generally preferred. 

Tablets and capsules for oral administration may be in unit dose form, and may contain 
5 conventional excipients, such as binding agents, fillers, tabtetting lubricants, disintegrants 
and acceptable wetting agents. The tablets may be coated according to methods well 
known in normal pharmaceutical practice. 

Oral liquid preparations may be in the form of, for example, aqueous or oily suspension, 
10 solutions, emulsions, syrups or elixirs, or may be in the form of a dry product for 

reconstitution with water or other suitable vehicle before use. Such liquid preparations may 
contain conventional additives such as suspending agents, emulsifying agents, 
non-aqueous vehicles (which may include edible oils), preservatives, and, if desired, 
conventional flavourings or colorants. 

15 

For parenteral administration, fluid unit dosage forms are prepared utilising a compound of 
the invention or pharmaceutical^ acceptable salt thereof and a sterile vehicle. The 
compound, depending on the vehicle and concentration used, can be either suspended or 
dissolved in the vehicle. In preparing solutions, the compound can be dissolved for 

20 injection and filter sterilised before filling into a suitable via! or ampoule and sealing. 

Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering agents 
are dissolved in the vehicle. To enhance the stability, the composition can be frozen after 
filling into the vial and the water removed under vacuum. Parenteral suspensions are 
prepared in substantially the same manner, except that the compound is suspended in the 

25 vehicle instead of being dissolved, and sterilisation cannot be accomplished by filtration. 
The compound can be sterilised by exposure to ethylene oxide before suspension in a 
sterile vehicle. Advantageously, a surfactant or wetting agent is included in the 
composition to facilitate uniform distribution of the compound. 

30 The composition may contain from 0.1% to 99% by weight, preferably from 10 to 60% by 
weight, of the active material, depending on the method of administration. The dose of the 
compound used in the treatment of the aforementioned disorders will vary in the usual way 
with the seriousness of the disorders, the weight of the sufferer, and other similar factors. 
However, as a general guide suitable unit doses may be 0.05 to 1000 mg, more suitably 

35 1 .0 to 200mg, and such unit doses may be administered more than once a day, for 

example two or three a day. Such therapy may extend for a number of weeks or months. 

The following Descriptions and Examples illustrate the preparation of compounds of the 
invention. 

40 

Description 1 
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1 ,1 -Dimethylethyl 7-{[(trifluoromethyl)sulfonyI]oxy}-*1 ,2,4,5-tetrahydro-3H-3- 
benzazepine-3-carboxylate (Dl) 




Trifluoroacetic anhydride (16ml, 95mmol) was added dropwise over 0.5h to a solution of 
5 1 ,1 -dimethylethyl 7-hydroxy-1 ,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (PCT Int. 
Appl. (2003), 56 pp. CODEN: PIXXD2 WO 2003068752 A1; 25g, 94.93mmol) and 
triethylamine (20ml, 142mmol) in dry dichloromethane (250ml) at-25°C. The reaction 
mixture was allowed to warm to room temperature and stirred for 16 hours. Saturated 
sodium bicarbonate solution (250ml) was cautiously added and the mixture vigorously 

10 stirred for 10 minutes. The aqueous phase was separated and re-extracted with 

dichloromethane (2x1 00ml). The combined organic extracts were washed with citric acid 
(3M; 2x200ml), followed by saturated sodium bicarbonate (2x1 00ml), then brine (200ml) 
and dried over anhydrous sodium sulfate in the presence of activated charcoal, filtered and 
evaporated. The crude material was purified by chromatography on silica, eluting with a 

15 mixture of ethyl acetate: pentane 1 :10 to 1 :5 to give the title product MS (ES+) m/e 396 
[M+H] + . 

Description 2 

1 ,1 -Dimethylethyl 7-(4-{[(phenylmethyl)oxy]carbonyI}-1 -piperazinyl)-1 ,2,4,5- 
20 tetrahydro-3H-3-benzazepine-3-carboxylate (D2) 

o 





1 ,1 -Dimethylethyl 7-{[(trifIuoromethyl)sulfonyl]oxy}-1 ,2,4,5-tetrahydro-3H-3-benzazepine-3- 
carboxylate (D1) (36g, 91mmol) was added to a solution of palladium acetate (1 .5g, 
6.6mmol), o-biphenyldi-tert-butylphosphine (4g, 13.6mrnol) and potassium phosphate 

25 (tribasic; 29g, 136.5mmol) in dry DME (1 litre). The mixture was purged with argon for 30 

minutes then phenylmethyl 1-piperazinecarboxyIate (Aldrich, 45,692-6; 26g, 118mmol) was 
added and the mixture stirred at 80°C under argon for 5 hours. The mixture was cooled to 
room temperature and diethyl ether (1 litre) was added. The mixture was filtered through 
celite and the filtrate evaporated. The residue was purified by chromatography on silica, 

30 eluting with a mixture of ethyl acetate: pentane 1 :3 to give the title product MS (ES+) m/e 

466 [M+H] + . 
Description 3 

Phenylmethyl 4-(2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-1 -piperazinecarboxylate 
(D3) 



- 17- 



WO 2005/087746 



PCT/GB2005/000939 



CT ° O 




H 



Trifluoroacetic acid (100ml; 1.33mol) was added dropwise over 30 minutes to a solution of 
1 ,1-dimethylethyl 7-(4-{[(phenylmethyl)oxy]carbonyl}-1-piperazinyl)-1 ,2,4,5-tetrahydro-3H-3- 
benzazepine-3-carboxylate (D2) (24.8g, 53.3mmol) in dichlorornethane (300ml) at 0°C 
5 under argon. The mixture was stirred for 6 hours, the solvent was then evaporated to 
dryness and the residue purified by chromatography on silica, eluting with a mixture .880 
ammonia: methanol: dichlorornethane (1: 9: 90) to afford the title product; MS (ES+) m/e 
366 [M+H] + . 

10 Description 4 

Phenylmethyl 4-(3-cyclobutyl-2,3 s 4,5-tetrahydro-1 H-3-benzazepin-7-yI)-1 - 

piperazinecarboxylate (D4) 



Cyclobutanone (287mg, 4.1mmol) was added to a solution of phenylmethyl 4-(2,3,4,5- 
15 tetrahydro-1 H-3-benzazepin-7-yl)-1 -piperazinecarboxylate (D3) (1g, 2.7mmol) in 

dichlorornethane (15ml) containing glacial acetic acid (2.5%). The mixture was stirred for 1 
hour at room temperature, then sodium triacetoxyborohydride (870mg, 4.1mmol) was 
added and the mixture stirred at room temperature for 4 hours. The reaction mixture was 
partitioned between sodium carbonate (2M, 200ml) and dichlorornethane (2x200ml). The 
20 combined organic extracts were washed with brine (200ml), dried over sodium sulphate, 
filtered and evaporated. The residue was purified by chromatography on silica, eluting with 
a mixture .880 ammonia: methanol: dichlorornethane (0.5: 4.5: 95) to afford the title 
product; MS (ES+) m/e 420 [M+H] + . 

25 Description 5 

Phenylmethyl 4-(3-cycIopentyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1- 

piperazinecarboxylate (D5) 



1 ,1-Dimethylethyl 7-(4-{[(phenylmethyl)oxy]carbonyl}-1-piperazinyl)-1 ,2,4,5-tetrahydro-3H- 
30 3-benzazepine-3-carboxylate (D2) (4.2g, 9.1mmol) was dissolved in dichlorornethane 

(10ml) and cooled to 0°C before the slow addition of trifluoroacetic acid (7.0ml, 90mmol). 
The solution was stirred at room temperature for 3 hours and concentrated in vacuo. The 
crude residue was partitioned between dichlorornethane and a 10% sodium bicarbonate 




o 
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solution (pH = 11). The organic solution was concentrated in vacuo and dried for 1 hour (1 
mbar, 20°C). To the dry residue dissolved in dichloromethane (50ml), cyclopentanone 
(1.61ml, 18.2mmol) and acetic acid (0.52ml, 9.1mmol) were added and the solution was 
stirred for 1 hour before the addition of sodium triacetoxyborohydride (3.86g, 18.2mmol). 
5 The reaction was stirred at room temperature for 2 days. A 2N hydrochloric acid aqueous 
solution (4.5ml, 9.1mmol) was added slowly at 0°C followed by the slow addition of a 3N 
sodium hydroxide aqueous solution until pH ~ 9. The aqueous phase was extracted 3 times 
with dichloromethane. The combined extracts were washed with water, brine, dried over 
magnesium sulfate and concentrated in vacuo. The title product was purified by column 
10 chromatography eluting with a mixture of dichloromethane: methanol (95:5); MS (ES+) m/e 
434 [M+H] + ; 1 H NMR (CDCI 3 ) 7.37-7.29 (5H, m), 6.98 (1H, m), 6.69-6.64 (2H, m), 5.16 
(2H, s), 3.66-3.63 (4H, m), 3.10 (4H, brs), 2.91-2.85 (5H, m), 2.72-2.70 (4H, brs), 1.86-1.82 
(2H, m), 1.67 (2H, m), 1.55-1.45 (4H, m). 

15 Description 6 

3-Cyclopentyl-7-(1-piperazinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine <D6) 



30 




Phenylmethyl 4-(3-cyclopentyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)~1 - 
piperazinecarboxylate (D5) (2.29g, 5.3mmol) was dissolved in a mixture of 
20 ethanohmethanol (1:1) (100ml). Palladium (0.5g, 10% on charcoal paste) was added and 
the reaction mixture was stirred at room temperature under hydrogen (atmospheric 
pressure) for 12 hours. The mixture was filtered through celite and the filtrate concentrated 
in vacuo and dried overnight (1 mbar, 20°C) to afford the title product; MS (ES+) m/e 300 
[M+H]+; 1 H NMR (CDCI3) 6.98 (1H, m), 6.70-6.65 (2H, m), 3.73-3.67 (1H, brs), 3.14-3.11 

25 (4H, m), 3.05-3.03 (4H, m), 2.95-2.91 (5H, m), 2.81-2.78 (4H, brs), 1.91-1 .88 (2H, m), 1.71- 
1.67 (2H, m), 1.58-1.52 (4H, m). 

Description 7 

3- Cyclobutyl-7-(1-piperazinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine (D7) 

HN' 




The title compound was prepared from phenylmethyl 4-(3-cyciobutyl-2,3,4,5-tetrahydro-1H- 

3- benzazepin-7-yl)-1 -piperazinecarboxylate (D4) using an analogous method to that 
described for Description 6; MS (ES+) m/e 286 [M+H] + 

35 Description 8 

4- Bromo-3-fluoro-N-methylbenzamide (D8) 
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15 




*F 
Br 



A mixture of 4-bromo-3-fluorobenzoic acid (470mg, 2.14mmoi), methylamine (2M in 
tetrahydrofuran, 4.3ml, 4.3mmol), polymer bound dicyclohexylcarbodiimide resin (2.5g, 
4.3mmol, 1.7mmol/g), 1 -hydroxy benzotriazole (580mg, 4.3mmol) and dichloromethane 
5 (15ml) were stirred at room temperature for 48 hours. The reaction mixture was filtered and 
solvent was removed in vacuo. The product was dissolved in methanol and applied to a 
SCX cartridge (Varian bond-elute, 10g) and washed with methanol and then a mixture of 
2M ammonia/methanol. The product was purified further by column chromatography eluting 
0.5% (2M ammonia in methanol / dichloromethane) to afford the title compound. MS (ES+) 
10 m/e 233 [M+H] + . 

Description 9 

1 ,1 -Dimethylethyl 7-(1 -{[(phenylmethyl)oxy]carbonyl}-1 ,2,3,B-tetrahydro-4-pyridinyI)- 
1 ,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (D9) 




A mixture of phenylmethyl 4-(4 > 4 > 5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-3,6-dihydro- 
1 (2H)-pyridinecarboxylate [Tetrahedron Letters 41(2000), 3705) (550mg, 1.6mmol), [1,1- 
bis(diphenylphosphino)ferrocene]dichloropalladium(ll) (67mg, 10mmol) and potassium 
carbonate (630mg, 4.6mmol) were suspended in degassed A/,A/-dimethylformamide (7 ml). 

20 1,1 -dimethylethyl 7-{[(trifluoromethyl)sulfonyl]oxy}-1 ,2,4,5-tetrahydro-3H-3-benzazepine-3- 
carboxylate (D1) (PCT Int. Appl. (2002), WO 2002040471 A2) (601 mg, 1.5mmol) was then 
added and the mixture heated at 80°C overnight. The crude mixture was filtered through a 
pad of celite and washed with ethyl acetate. The filtrate was washed with water, brine, dried 
over anhydrous magnesium sulfate, filtered and concentrated. The residue was purified by 

25 flash chromatography, eluting with a gradient of pentane to 20% ethyl acetate in pentane, 
to afford the title compound. MS (ES+) m/e 463 [M+H] + . 

Description 10 

Phenylmethyl 4-(2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-3,6-dihydro-1 (2W)- 
30 pyridinecarboxylate (D10) 




1 ,1 -Dimethylethyl 7-(1 -{[(phenylmethyl)oxy]carbonyl}-1 ,2,3,6-tetrahydro-4-pyridinyl)-1 ,2,4,5- 
tetrahydro-3H-3-benzazepine-3-carboxylate (D9) (480mg, 0.97mmol) was dissolved in 
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dichloromethane (3ml) at 0°C and treated with trifluoroacetic acid (3ml). The solution was 
stirred at room temperature for 1 hour and concentrated in vacuo, co-evaporating with 
dichloromethane. The residue was applied to a SCX cartridge (Varian Bond-elute, 10g) and 
washed with methanol, then 2M ammonia in methanol. The product containing fractions 
5 were concentrated in vacuo to a solid that was used in subsequent steps without further 
purification. MS (ES+) m/e 363 [M+H] + . 

Description 11 

Phenyimethyl 4-(3-cyclobutyl-2,3,4,54etrahydro-1//-3-benzazepin-7-yl)-3,6-dihydro- 
10 1(2H)-pyridinecarboxylate (D11) 



A solution of phenyimethyl 4-(2,3,4,5-tetrahydro-1H-3-ben2azepin-7-yl)-3,6-dihydro-1(2H)- 
pyridinecarboxylate (D10) (280mg, 0.8mmol) and cyclobutanone (0.12ml, 1.5mmol), were 
stirred at room temperature for 30 minutes in 2.5% acetic acid in methanol. 

15 Polystyryl(methyl)trimethylammonium cyanoborohydride (375mg, 4mmol/g loading, 

1.5mmol) was added and the solution stirred at room temperature overnight. The reaction 
mixture was loaded directly on to SCX (Varian Bond-elute, 10g) washing with methanol and 
eluting product with 2M ammonia in methanol. Product containing fractions were 
concentrated in vacuo and the residue purified by flash chromatography, eluting with a 

20 gradient of dichloromethane to 1 :9:90 .880 ammonia:ethanol:dichloromethane to give the 
title compound MS (ES+) m/e 417 [M+H] + . 

Description 12 

3-CycIobutyl-7-(4-piperidinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine (D12) 



A solution of phenyimethyl 4-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-3,6- 
dihydro-1(2H)-pyridinecarboxylate (D11) (150mg, 0.36mmol) in ethanol (10ml) was 
hydrogenated at atmospheric pressure over 10% palladium/charcoal (50mg) for 48 hours. 
The catalyst was filtered, washed with ethanol and the filtrate concentrated in vacuo to 
30 afford the title product that was used in the subsequent step without further purification. MS 
(ES+) m/e 285 [M+H] + . 

Description 13 

4-lodo-N-3-pyridinyIbenzamide (D1 3) 




25 




35 
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3-Aminopyridine (0.12g, 1.3mmol) and triethylamine (0.31ml, 2.3mmol) in dichloromethane 
(10ml) were cooled to 0°C and treated with 4-iodobenzoyi chloride (0.25g, 0.94mmol). The 
reaction mixture was stirred at room temperature for 2 hours, after which it was diluted with 
dichloromethane, washed with water, dried (MgS0 4 ) and concentrated in vacuo. The 
5 residue was triturated in dichloromethane (5ml) and filtered to afford the title compound; 
MS (ES+), m/e 325 [M +H] + 



S-^S-Cyclobutyl^jS^jS-tetrahydro-IH-S-benzazepin-T'-yO-l -piperazinyI]benzonitriIe 
10 (E1) 



3-Cyclobutyl-7-(1 -piperazinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine (D7) (111 .3mg, 
0.39mmol), 3-bromobenzonitrile (70.6mg, 0.39mmol), cesium carbonate (178mg, 
0.55mmol), palladium acetate (4mg, 0.018mmol) and (9,9-dimethyl-9H-xanthene-4,5- 

15 diyl)bis(diphenylphosphane) (15mg, 0.027mmol) were minced in 2ml of dry toluene. The 
reaction mixture was heated in microwave at 140°C for 25 minutes. Ethyl acetate was 
added and the mixture filtered through celite, washed with water and brine, dried over 
anhydrous sodium sulfate and concentrated in vacuo. Th^ crude residue was purified by 
column chromatography eluting with a mixture of .880 ammonia: methanol: 

20 dichloromethane (.5: 4.5: 95) to afford the title product; MS (ES+) m/e 387 [M+H] + . 

Examples 2-3 (E2-3) 

Examples 2-3 were prepared from 3-cyclobutyl-7-(1-pip^razinyl)-2,3,4,5-tetrahydro-1H-3- 
benzazepine (D7) and the appropriate benzonitrile using the analogous method to that 
25 described for Example 1 (see table) 



Example 


Benzonitrile 


Heating 
time 


LC/MS 
(M+H + ) 


4-[4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3- 
benzazepin-7-yl)-1 -piperazinyl]benzonitrile (E2) 


4- 

bromobenzonitrile 


30 mins 


387 


2-[4«(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3- 
benzazepin-7-yl)-1 -piperazinyl]benzonitrile (E3) 


2- 

bromoben^onitrile 


100 mins 


387 



Example 4 

7-{4HK2-Chlorophenyl)carbonyl]-1^ 
30 benzazepine (E4) 



Example 1 




N 
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A mixture of 2-chlorophenylbenzoic acid (75mg, 0.48mmol), 1/7-1 ,2,3-benzotriazoM-ol 
(65mg, 0.48mmol) and A/-cycIohexylcarbodiimide, /V-methyl polystyrene (1.8mmol/g) 
(470mg, 0.8mmol) were stirred at room temperature in dichloromethane for 20 minutes. 3- 
5 cyclobutyI-7-(1~piperazinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine (D7) (1 14mg, 0.4mmol) 
was added and the mixture stirred at room temperature overnight. The reaction mixture 
was loaded directly on to a SCX (Varian Bond-elute, 5g) washing with methanol and eluting 
basic components with 2M ammonia in methanol. The product containing fractions were 
concentrated in vacuo and purified by flash chromatography eluting with a gradient of 
10 dichloromethane to 10% 2M ammonia in methanol, to afford the title product. MS (ES+) m/e 
424 [M+H] + . 

Example 5 

3-CycIobutyl-7-[4-(tetrahydro-2H-pyran-4-ylcarbonyI)-1-piperazinyl]-2,3,4,5- 
15 tetrahydro-1H-3-benzazepine (E5) 




o 



Example 5 was prepared in an analogous manner to Example 4 using tetrahydro-2H-pyran~ 
4-carboxylic acid. MS (ES+) m/e 398 [M+H] + . 



20 Example 6 

4-{[4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1- 

piperazinyl]carbonyl}benzonltrile (E6) 




A mixture 3- cyclobutyl-7-(1-piperazinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine (D7) (57mg, 
25 0.2mmol) and polymer bound triethylamine (3.2mmol/g; 625mg, 2mmol) were suspended in 
dichloromethane (5ml). The mixture was treated with 4-cyanobenzoyl chloride (80 mg, 
0.48mmol) and stirred at room temperature overnight. The resin was filtered and the filtrate 
concentrated in vacuo. The residue was purified by flash chromatography, eluting with a 
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gradient of dichloromethane to 1:9:90 .880 ammonia:ethanol:dichloromethane, to afford the 
title compound. MS (ES+) m/e 415 [M+H] + . 

Examples 7-9 (E7-9) 

5 The following examples were prepared in an analogous manner to Example 6 using 3- 

cyclobutyl-7-(1-piperazinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine (D7) and the appropriate 
sulfonyl or acid chloride. 



Example 


Sulfonyl/Acid 
chloride 


LC/MS 
(M+H + ) 


7-[4-(2,1 ,3-Benzoxadiazol-5-ylcarbonyi)-1 - 
piperazinyl]-3-cyclobutyl-2,3,4,5-tetrahydro-1H-3- 

benzazepine (E7) 


2,1, 3-benzoxad iazo le- 
5-carbonyI chloride 


432 


7-{4-[(2-Chlorophenyl)sulfonyl]-1-piperazinyl}-3- 
cyclobutyl-2,3,4,54etrahydro-1H-3-benzazepine 

(E8) 


2-chlorobenzene 
sulfonyl chloride 


461 


3-Cyclobutyl-7-f4-(4-morpholinylcarbonyl)-1- 
piperazinyl]-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E9) 


4-morpholinecarbonyl 
chloride 


399 



10 Example 10 

4-(3-CyclobutyI-2,3,4,54etrahydro-1H-3-benzazepln-7-yl)-A/-phenyl-1- 
piperazinecarboxamide (E10) 




In a solution of dry tetrahydrofuran (5ml) and di/sopropylethylamine (0.2ml, 1.14mmol) 
15 cooled at -10°C, triphosgene (67.5mg; 0.23mmol) was addend. After 5 minutes stirring at 
-10°C, a solution of 3-cyclobutyl-7-(1-piperazinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine 
(D7) (130mg T 0.46mmol) in dry tetrahydrofuran (3ml) and di/sopropylethylamine (0.2ml, 
1.14mmol) was added dropwise and stirred at room temperature for 30 minutes. After this 
time aniline was slowly added with dry tetrahydrofuran (4ml). Reaction mixture was left to 
20 stir under argon at room temperature overnight. The mixture was acidified with acetic acid 
and applied to a SCX ion exchange cartridge (Varian bond-elute, 10g) and washed with 
methanol followed by a mixture of .880 ammonia: methanol (1: 9). The combined basic 
fractions were concentrated in vacuo and the resulting residue was purified by column 
chromatography eluting with a mixture of .880 ammonia: methanol: dichloromethane (.25: 
25 2.25: 97.5) to afford the title product; MS (ES+) m/e 405 [M+H J\ 

Examples 11-14 (E11-14) 
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Examples 11-14 were prepared from 3-cyclobutyl-7-(1--pipera2inyl)-2,3,4,5-tetrahydro-1H-"3-- 
benzazepine (D7) and the appropriate aniline indicated in the table, using an analogous 
method to that described for Example 10. 



Product 


Aniline 


LC/MS 
(M+H+) 


4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H»3-benzazepin-7-yl)- 
N-r4-(methyloxy)phenyl]-1 -piperazinecarboxamide (E1 1) 


4- 

(methyloxy)aniline 


435 


4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)- 
N-[3-(methyloxy)phenyl]-1 -piperazinecarboxamide (E1 2) 


3- 

(methyloxy)aniline 


435 


N-(4-Chlorophenyl)-4-(3-cyclobutyl-2,3,4,5-tetrahydro-1H- 
3-benzazepin-7-yl)-1 -piperazinecarboxamide (E13) 


4-chloroaniline 


439 


4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)- 
N-(4-ethylphenyl)-1 -piperazinecarboxamide (E14) 


4-ethylaniline 


433 



5 

Example 15 

1-(4-{[4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-l- 
piperazinyl]carbonyl}phenyl)-2,2,2-trif luoroethanone (E1 5) 




o 



10 A mixture of 4-(trifluoroacetyl)benzoic acid (105 mg, 0.48 mmol), /V-Cyclohexylcarbodiimide 
W-methyl polystyrene (565mg, 0.96mmol), and 1 -hydroxy be nzotriazole (129. mg, 
0.96mmol) in dry dimethylformamide (5ml) were stirred under argon at room temperature 
for 30 minutes. A solution of 3-cyclobutyl-7-(1-piperazinyl)-2,3,4,5-tetrahydro-1H-3- 
benzazepine (D7) (114mg, 0.4mmol) in dry dimethylformamide (1ml) was added, and the 

15 reaction mixture left to stir at room temperature for one day. The mixture was applied to a 
SCX ion exchange cartridge (Varian bond-elute, 10g), washed with methanol followed by a 
mixture of .880 ammonia: methanol (1: 9). The combined basic fractions were concentrated 
in vacuo and the resulting residue purified by column chromatography eluting with a 
mixture of .880 ammonia: methanol: dichloromethane (.25: 2.25: 97.5) to afford the title 

20 product; MS (ES+) m/e 486 [M+H] + . 

Example 16 

1 -(4-{[4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin«7-yl)-1 - 
piperazinyl]carbonyl}phenyl)-1-propanone (E16) 
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The title compound was prepared from 4-propanoylbenzoic acid and 3-cyclobutyl-7-(1- 
piperazinyI)-2,3,4,54etrahydro-1H-3-benzazepine (D7) using the same method described 
for the preparation of Example 15; MS (ES+) m/e 446 [M+H] + . 

5 Example 17 

3-Cyclobutyl-7-(4-{[4-(3-pyridinyl)phenyl]carbonyl}-l -piperazinyl)-2,3,4,5-tetrahydro- 
1H-3-benzazepine (E17) 




A mixture of o-benzotriazol-l-yl-^A/^^-tetramethyluroniumhexafluorophosphate (173mg, 
10 0.46mmol) and 4-(3-pyridinyl)benzoic acid (91.6mg, 0.46mmol) in dry dimethylformamide 
(5ml) was stirred for 30 minutes at room temperature. A solution of 3-cyclobutyl-7-(1- 
piperazinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine (D7) (1 08.5mg, 0.38mmol) in dry 
dimethylformamide (5ml) was then added followed by morpholinomethyl polystyrene HL 
(265mg, 1.14mmol). The reaction mixture was stirred at room temperature under argon 
15 overnight, then applied to a SCX ion exchange cartridge (Varian bond-elute, 10g) and 
washed with methanol followed by a mixture of .880 ammonia: methanol (1: 9). The 
combined basic fractions were concentrated in vacuo and the resulting residue was purified 
by column chromatography eluting with a mixture of .880 ammonia: methanol: 
dichloromethane (.5: 4.5: 95) to afford the title product; MS (ES+) m/e 467 [M+H] + . 

20 

Example 18 

3-Cyclobutyl-7-{4-[(2-meta^ 
tetrahydro-1 W-3-benzazeplne (E1 8) 




o 



25 The title compound was prepared from 2-methyl-5-phenyM ,3-thiazole-4-carboxylic acid 
(U.S. (1966), 5 pp. CODEN: USXXAM US 3282927) and 3-cyclobutyl-7-(1 -piperazinyl)- 
2,3,4,5-tetrahydro-1H-3-benzazepine (D7) using the same method described for the 
preparation of Example 1 1 . MS (ES+) m/e 487 [M+H] + . 

30 Example 19 

3-Cyclopentyl-7-{4-[(3,4-dic^ 
1H-3-benzazepine (E19) 
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3-Cyclopentyl-7-(1 -piperazinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine (D6) (0.02g, 
0.07mmol) was dissolved in dichioromethane (0.5mi) before 3,4-dichlorobenzenesulfonyl 
chloride (0.013ml, 0.08mmol) was added followed by morpholinomethyl polystyrene resin 
5 (4.3mmol/g, 50.mg, 0.22mmol). The reaction mixture was shaken for 12 hours at room 
temperature. Scavenging MP-isocyanate resin (3mmol/g, 50mg) and Argopore-Trisamine 
resin (2.50mmol/g, 50mg) were added and the mixture was shaken for 1 day. Resins were 
filtered and washed with dichioromethane and the filtrate concentrated in vacuo to afford 
the title compound; MS (ES+) m/e 508 [M+H]+; 1 H NMR (CDCI 3 ) 7.87 (1H, s), 7.64-7.59 
10 (2H, m), 6.98 (1H, d), 6.63-6.60 (2H, m), 3.20 (6H, brs), 2.88 (5H, m), 2.71 (4H, brs), 1.86 
(4H, m), 1.68 (2H, m), 1.53 (4H, m). 

Examples 20-90 

Examples 20-90 (E20-90) were prepared from 3-cyclopentyl-7-(1-piperazinyi)-2,3,4,5- 
15 tetrahydro-1 H-3-benzazepine (D6) and the appropriate sulfonyl chloride indicated in the 
table using an analogous method to that described for Example 19 (E19). 



Example 


Sulfonyl chloride 


LC/MS 
(M+H) + 


3-Cyclopentyl-7-[4-(2-thienylsulfonyl)-1-piperazinyl]- 
2,3,4,5-tetrahydro-1 H-3-benzazepine (E20) 


2-thiophene 
sulfonyl chloride 


446 


4-{[4-(3-Cyclopentyl-2,3,4,5-tetrahydro-1H-3- 
benzazepin-7-yl)-1-piperazinyl]sulfonyl}benzonitrile 

(E21) 


4-cyanobenzene 
sulfonyl chloride 


465 


3-Cyclopentyl-7-{4-[(4-methyl-3,4-dihydro-2H-1,4- 
benzoxazin-7-yl)sulfonyl]-1-piperazinyl}-2,3,4,5- 
tetrahydro-1 H-3-benzazepine (E22) 


4-methyl-3,4- 
dihydro-2H-1 ,4- 
benzoxazine-7- 
sulfonyl chloride 


511 


3-Cyclopentyl-7-(4-{[4-(phenyloxy)phenyl]sulfonyl}-1- 
piperazinyl^^^.S-tetrahydro-IH-S-benzazepine 

(E23) 


4-(phenyloxy) 

benzenesulfonyl 

chloride 


532 


3-Cyclopentyl-7-[4-(2,3-dihydro-1,4-benzodioxin-6- 
ylsulfonyl)-1 -piperazinyl]-2,3,4,5-tetrahydro-1 H-3- 
benzazepine (E24) 


2,3-dihydro-1,4- 
benzodioxin-6- 
sulfonyl chloride 


498 


7-(4-{[3,4-Bis(methyloxy)phenyl]sulfonyl}-1- 
piperazinyl)-3-cyc!opentyI-2,3,4,5-tetrahydro-1H-3- 

benzazepine (E25) 


3 ,4-bis(methy loxy) 

benzenesulfonyl 

chloride 


500 
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o-oyciopeni.yi-/ -^-^[o-^rricinyioxy ypr icji lyijouiiwi lyi/ i 

piperazinyl)-2,3,4,5-tetrahydro-lH-3-benzazepine 
(E26) 


^K-l nn^thvlnYV/^ 

\J \ \ I Idl iy \\JS\y j 

benzenesulfonyl 
chloride 


470 


3-Cyciopentyl~7-(4-{[4-(methyloxy)phenyl]sulfonyl}-1- 
piperazinyi j-z,o,^,o-ieiranyaro- i n-o-utJi iz.dz.cpn it? 
(E27) 


4-(methyloxy) 

hf^n*7f^nf^Qi ilfonvl 
uui icouiiui iyi 

chloride 


470 


2,6-Dichioro-4-{[4-(3-cyclopentyl-2,3,4,5-tetrahydro- 
1 H-3-benzazepin-7-yl)-1 -piperazinyl]sulfonyl}phenol 

(E28) 


hydroxy 

benzenesulfonyl 
chloride 


525 


3-Cyclopentyl-7-[4-(8-quinolinyisulfonyl)-1»piperazinyl]- 
2,3,4,5-tetrahydro-1 H-3-benzazepine (E29) 


8-quinoline sulfonyl 
chloride 


491 


o-oyciopentyi-f -[^-(o-isoquinoiinyisuiiuiiyiy- 1 - 
piperazinyl]-2,3,4,5-tetrahydro-lH-3-benzazepine 

(E30) 


sulfonyl chloride 


491 


o-uyciopBntyi-f [v i -rneinyi- iri-irniucj/Lui-H-- 
yI)sulfonyl]-1 -piperazinyl}-2,3,4,5-tetrahydro-1 H-3- 
benzazepine (E31) 


i 1 1 iczu iy i i / / 

imidazole-4- 
sulfonyl chloride 


444 


o-L/yciopemyi- / —j^f- i^z,** -uu i it^ti lyi- i ,o"iinct^.uj o 
yl)sulfonyl]-1 -piperazinyl}-2,3,4,5-tetrahydro-1 H-3- 
Denzazepine ^coz; 


2 4-dimethvl-1 3- 

thiazole-5-sulfonyl 

chloride 


475 


3-Cyclopentyl-7-{4-[(1 ,3,5-trimethyl-1 H-pyrazol-4- 
yl)sulfonyl]-1 -piperazinyl}-2,3,4,5-tetrahydro-1 H-3- 
Denzazepine \tzoo) 


1,3,5-trimethyMH- 
pyrazole-4-s u If ony 1 
chloride 


472 


3-Cyclopentyl-7-[4-(3-thienylsuIfonyl)-1-piperazinyi]- 


3-thiophenesulfonyl 
chloride 


446 


7-[4-(1 ~Benzothien-3-ylsulfonyl)-1 -piperazinyl]-3- 
cyclopentyl-2,3,4,5-tetrahydro-1H-3-benzazepine 

(too ; 


1 -benzothiophene- 
3-sulfonyl chloride 


496 


4-(3-Cyciopentyl-2,3,4,5-tetrahydro-1H-3-benzazepin- 
7-yl)-A/, A/-di methyl- 1 -piperazinesulfonamide (E36) 


dimethylsulfamoyl 
chloride 


407 


o-Cyclopentyi-f -[4-(tni6no[z,o-Djpynain-^-yisuiiuijyi;- 1- 
piperazinyl]-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E37) 


LI IICl 1U[^, O 

jb]pyridine-2- 
sulfonyl chloride 


497 


3-Gycl openly I-/ -{4-l(z,z,^-iriTiuoroeinyi;sun(jiiyij- 1- 
piperazinyl}-2,3,4,5-tetrahydro-1H-3-benzazepine 


9 9 9- 

trifluoroethane 
sulfonyl chloride 


446 


3-Cyclopentyl-7-{4-[(phenylmethyl)sulfonyl]-1- 
piperazinyl}-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E39) 


Phenylmethane 
sulfonyl chloride 


454 


3-CycIopentyl-7-{4-[(1 -methyIethyl)sulfonyl]-1 - 
piperazinyl}-2,3,4,5-tetrahydro-1H-3-benzazepine 


2-propanesulfonyl 
chloride 


406 
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(E40) 






o ir^\r\Y-\air\\\l\-.~T —f A \ ( A_mofh\/l r^hon\/l\ci ilfr^nx/ll—'t — 

o-oyciopfc?! uyi- / [ iciriyipricriyi /ouiiui lyij i 

piperazinyl}-2,3,4,5-tetrahydro-1/-/-3-benzazepine 
(E41) 


*t-l 1 Ivrll lyiUt^i lZ.tJI It; 

sulfonyl chloride 


454 


/ "(^"[v^ *mi uprit?nyi ^ouuunyij- i -pipci caz.ii iyij o 

cyclopentyl-2,3,4,5-tetrahydro-l/-/-3-benzazepine 
(E42) 


*-r Ol lltJI UUtJI IZ.OI It; 

sulfonyl chloride 


475 


f -jzf-l^^-oi iivji upi itsi lyi youutji iyij i ~pipt?i ciz.ii iyij o 

cyclopentyl-2,3,4,5-tetrahydro-1H-3-benzazepine 
(E43) 


Kj\ UUCl IZ.t?l IO 

sulfonyl chloride 


475 


« "\^"^0"Onioropn©iiyi jouiiui iyij- i -pipt?i ctz.ii lyij—o- 

cyclopentyl-2,3,4,5-tetrahydro-1H-3-benzazepine 
(E44) 


O L»l HtJl UUCl IZ-Cil It? 

sulfonyl chloride 


475 


3-Cyclopentyl~7-{4-[(2,3-dichlorophenyl)sulfonyl]-1- 
piperazinyi/-z,o,^,o-ieirc*i lyuro- i n-o-uoi izcizopii 
(E45) 


2,3- 

tllUl NUl vJUtJI It? 

sulfonyl chloride 


\J\J\2 


3-Cyclopentyl-7-(4-{[4-(1 , 1 - 

dimethylethyI)phenyl]sulfonyl}-1-piperazinyl)-2,3,4,5- 
tetrahydro-1H-3-benzazepine (E46) 


4-(1,1- 

uiii itJLi iyit?u ly i j 

benzenesulfonyl 
chloride 


496 


/v-(4~\L^-(o-oyciopBnxyi-z,o,^f ,o-ieir anyuru- i n-o- 
benzazepin-7-yl)-1 - 

piperazinyl]sulfonyl}phenyl)acetamide (E47) 


^t-^ciots ly let 1 1 in iu ) 

benzenesulfonyl 
chloride 


497 


i - v ^-\[^- v o-oyciopeniyi-z,o,^,oH.eir cuiyur u- i n-o- 
benzazepin-7-yl)-1 - 

piperazinyl]sulfonyl}phenyl)ethanone (E48) 


*t ciot?iyiL/ci it? 

sulfonyl chloride 


482 


o-uyciopGntyi-/ - V ^f-\[Z" V i-napnindieriyijeu lyijbuiiui iyi/- 
1 -piperazinyl)-2,3,4,5-tetrahydro-1 W-3-benzazepine 
(E49) 


O-f 1 -nanhthplonx/H 
i i i ictfji in laici ly i y 

ethanesulfonyl 
chloride 


518 


^-|[^-^o-oyciop©niyi-z,o,*f ,o-ieu cii lyur u- i rz-o- 
benzazepin-7-yl)-1 -piperazinyl]sulfonyl}benzoic acid 


A.-( ^ohloroQi ilfonx/H 
*t \V^i iiui uouiiui iy 1 j 

benzoic acid 


484 


3-Cyclopentyl»7-(4-{[4-(trifluoromethyl)phenyl]sulfonyl}- 
1 -piperazinyI)-2,3,4,5-tetrahydro-1 H-3-benzazepine 

^to 1 y 


4-(trifluoromethyl) 
benzenesulfonyl 

nhlorirlo 


508 


7»[4-(4-Biphenylylsulfonyi)-1-piperazinyl]-3-cyclopentyl- 
? ^ 4 5-tf>trahvdro-1 H-3-benzazeoine (E52) 


4-biphenylsulfonyl 
chloride 


516 


3»CyclopentyI-7-(4-{[5-(1,3-oxazol-5-yl)-2- 
thienyl]sulfonyl}-1 -piperazinyl)-2,3,4,5-tetrahydro-1 H-3- 
benzazepine (E53) 


5-(1,3-oxazol-5-yl)- 
2-thiophenesulfonyl 
chloride 


513 


3-CycIopentyl-7-[4-(2-naphthalenylsulfonyl)-1- 
piperazinyll-2,3,4,5-tetrahydro-1H-3-benzazepine 


2-naphthalene 
sulfonyl chloride 


490 
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(E54) 






b -\l4-(o-v_/yciopeniyi -z, 0,^+,0-ieir a nyui u- i n o 
benzazepin-7-yl)-1-piperazinyl]sulfonyl}-A/A-dimethyl- 

1-naphthalenamine (E55) 


Hirn£*ih\/Ianriinr^- 
0 ^uii 1 ic?u lyidi 1 111 iu j 

1 -naphthalene 
sulfonyl chloride 


533 


o-Uyciopentyi-A -^-\Lvw~^~pnenyieinenyijouiiui iyi/- \ - 
piperazinyl)-2,3,4,5-tetrahyclro-1/-/-3-benzazepine 

(E56) 


\lz ) yj\ ici ly it;ii ici its 

sulfonyl chloride 


466 


o-oyciopeniyi-f -^•-\[ z f-( i -iriei.nyieinyijpi itsi lyijounui iyi/ 
1 -piperazinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine 
(E57) 


*r ^ 1 1 1 iv?li ty iou ly 1 j 

benzenesulfonyl 
chloride 


482 


7-{4-[(o-unioro-z-rrietnyipnenyi jsuiionyij- 1 -pipt?r dz.u iyi/- 
3-cyclopentyl-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E58) 


O L/I \\\J\ \J 

methylbenzene 
sulfonyl chloride 


489 


o-uyclopentyi-/ -[4~v l-napninaienyisuiTonyij- 1 - 
piperazinyl]-2,3,4,5-tetrahydro-1H-3-benzazepine 

/rem 

(toy; 


1 1 ICt^JI III ICIICI 10 

sulfonyl chloride 


490 


7-{4-[(5-Chloro-2-thienyl)sulfonyl]-1-piperazinyl}-3- 
cyclopentyl«2,3,4,5-tetrahydro-1/-/-3-benzazepine 

(EbO) 


5-chloro-2- 
thiophenesulfonyl 

phlnrirlp 


481 


3-Cyclopentyl-7-[4-(methyIsulfonyl)-1-piperazinyl]- 
2,3,4,5-tetrahydro-l H-3-benzazepine (E61 ) 


methanesulfonyl 
chloride 


378 


o-oyciopentyi-/ -(4-\Lo-vir iTiuor orneu lyi^pi it?i lyjj^unui iy 1/ 
1 -piperazinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine 
(E62) 


*^-( trif 1 uorometh vl ^ 

benzenesulfonyl 

chloride 


508 


o-oyciopentyi-/ -^h— \[o-(z-pynuu iyi/-^-u ntsi lyijauuui iy 1/ 
1 -piperazinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine 

(E63) 


5-f2-Dvridinvn-2- 

thiophenesulfonyl 

chloride 


523 


7-{4-[(4-Onloro- 1 -Denzoimen-z-yi jsunonyij- 1 - 
piperazinyl}~3-cyclopentyi-2,3,4,5-tetrahydro-1H-3- 

benzazepine (E64) 


4-phloro-1 - 

benzothiophene-2- 
sulfonyl chloride 


531 


7-|4-(2,1 ,3-t3enzoxaaiazoi-4-yisuiTonyi;- i-piperazinyij- 
3-cyclopentyi-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E65) 


9 13- 

benzoxadiazole-4- 
sulfonyl chloride 


482 


3-Cyclopentyl-7-{4-[(1 ,2-dimetnyi-i /-/-imiaazoi-4- 
y!)sulfonyl]-1 -piperazinyl}-2,3,4,5-tetrahydro-1 H-3- 
benzazepine (E66) 


i 1 icu iyi 1 / / 

imidazole-4- 
sulfonyl chloride 


458 


/V-^-jrA-^-Cvrlonpntvl-^ 3 4 5-tetrahvdro-1/-/-3- 
benzazepin-7-yl)-1 -piperazinyI]sulfonyl}-4-methyl-1 ,3- 
thiazol-2-vl)acetamide (E67) 


2-(acetyIamino)-4- 
methyl-1 ,3-thiazole- 
5-sulfonyl chloride 


518 


3-Cyciopentyl-7-{4-[(3,5-dichlorophenyl)sulfonyl]-1- 
piperaziny^^^^-tetrahydro-IH-S-benzazepine 

(E68) 


3,5- 

dichlorobenzene 
sulfonyl chloride 


509 
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o-uycioperuyi-/-L^ 

[(trifIuoromethyl)oxy]phenyl}sulfonyI)-l-piperazinyl]- 
2,3,4,5-tetrahydro-1 H-3-benzazepine (E69) 


4-IYtrifh iomm£*thvh 

oxy] benzene 
sulfonyl chloride 


524 


o-oycioperuyi- ( -^*+-\[^-^u iiiuoroi i icii lyiypi lyijounui iy 1/ 
1 -piperazinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine 
(E70) 


P-ftrifli inrnm^thx/H 

ii iuui ui i ic;u iy 

benzenesulfonyl 
chloride 


508 


o-L/yciopsruyi- # -\^*"j^o,o-uui iuu lyi-H—* 

isoxazolyl)sulfonyl]-1-piperazinyl}-2,3,4,5-tetrahydro- 


"3 f S-HimP k thvI-4— 

isoxazolesulfonyl 

chloride 


459 


3-Cyclopentyl-7-(4-{[6-(phenyloxy)-3- 
pyridinyl]sulfonyl}-1 -piperazinyl)-2,3,4,5-tetrahydro-1 H- 
o-Denzazepine ^iz / z.^ 


6-(phenyloxy)-3- 

pyridinesulfonyl 

chloride 

vl llwl IUv/ 


533 


3-Cyclopentyl-7-[4-(phenylsulfonyl)-1-piperazinyl]- 
2,3,4,5-tetrahydro-1 H-3-benzazepine (E73) 


benzenesulfonyl 
chloride 


440 


o-oyciop6niyi- / "\^~L^o-rneLr iyi- i-piiciiyi- in-pyicizui *t 

yl)sulfonyl]-1 -piperazinyl}-2,3,4,54etrahydro-1 H-3- 
benzazepine (E74) 


'S-rnothvl-l -nhf^nvl- 

\j i i icu iy i i jwM I v?i iy i 

1 H-pyrazole-4- 
sulfonyl chloride 


520 


7-^4-|^4-^nloropnenyi;rTiGTnyijsuiTonyi/- 1 -piperdzir iyi;- 
3-cyclopentyl-2,3,4,5-tetrahydro-1/-/-3-benzazepine 

(E75) 


f A-r*hlnrrjnh£*n\/n 
id iivJi ujji ici iy i j 

methanesulfonyl 
chloride 


489 


3-Oyc!opentyi-A-[4-^L4- 

(trifluoromethyl)phenyi]methyl}sulfonyl)-1-piperazinyl]- 
2,3,4,5-tetrahydro-1 H-3-benzazepine (E76) 


rzt— Ttrifli inrnmpthvh 

i**f ^ii iiiuui ui i i^ti lyi j 

phenyl]methane 
sulfonyl chloride 


522 


o-L/yciopeniyi-/ -[h— yz,o-uinyur u- 1 -ut?i izuiui cu i-u 
ylsulfonyl)-1-piperazinyl]-2,3,4,5-tetrahydro-lH-3- 

benzazepine (E77) 


9 3-dihvdro-1- 
benzofuran-5- 
sulfonyl chloride 


482 


b -{[4-(o-Oyciopentyi-z;,o,H-,o -leiranyaru- i n-o- 

benzazepin-7-yi)-1-piperazinyl]sulfonyl}-2/-/-chromen- 
2-one (E78) 


2-OXO-2H- 

chromene-6- 
sulfonyl chloride 


508 


O-OyCI0p©niyi*- f -^-\lD-yO-ioUXaZ.<Jiyi / z-u nc?i iy ijouuui iy 1/ 

1 -piperazinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine 
(E79) 


5-f 3-isoxazol vlV2- 

thiophenesulfonyl 

chloride 


513 


7-[4-(2,1 ,3-Benzothiadiazol-5-ylsulfonyl)-1 -piperazinyl]- 
3-cyclopentyl-z.,o,4,o-Tetranyaro- 1 rz-o-Denzazepint? 
(E80) 


2,1,3- 

He* n vTit h i a H i TTi I c*-fS- 

UCi LI lldvl IC*/LVJIv3 w 

sulfonyl chloride 


498 


7.(4-{[5-Chloro-2-(methyIoxy)phenyl]sulfonyl}~1- 
piperazinyl)-3-cyclopentyl-2,3,4,5-tetrahydro-1H-3- 

benzazepine (E81) 


5-chloro-2- 
(methyloxy) 
benzenesulfonyl 
chloride 


505 


3-Cyclopentyl-7-{4-[(5-fluoro-2-methylphenyl)suIfonyl]- 
1-piperazinyl}-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E82) 


5-fluoro-2- 
methylbenzene 
sulfonyl chloride 


472 
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7-{4-[(4-Bromo-2-ethylphenyl)sulfonyl]-1-piperazinyl}- 
(E83) 


4-bromo-2- 

o t h \/l h a n "7 n ^ 
v> Li ly i uci iz^ci j t> 

sulfonyl chloride 


*S47 


7-{4-[(6-Ch)oroimidazo[2,1 -jb][1 ,3]thiazol-5-yl)sulfonyl]- 
1 -piperazinyl}-3-cydopentyl-2,3,4,5-tetrahydro-1 H-3- 
benzazepine (E84) 


6- 

chloroimidazo[2,1 - 

jujl i ,oju iidZ-vjic o 

sulfonyl chloride 


521 


3-Cyclopentyl-7-(4-{[3-(5-methyl-1,3,4-oxadiazol-2- 
yl)phenyl]sulfonyi}-1-piperazinyl)-2,3,4,5-tetrahydro- 
1 H-3-benzazepine (E85) 


3-(5-methyl-1 ,3,4- 

UAauiaz.ui z_ 

yl)benzenesulfonyl 
chloride 


522 


3-Cyclopentyl-7-{4-[(2,5-dimethyl»3-thienyl)sulfonyl]~1- 

pip©raZinyi/**^,0,^T,Q _ lt5u cli lyui u- I n-o- , uci i/_caz.c;pii ic 

(E86) 


2,5-dimethyl-3- 

thinnhpnp^i jlfnnvl 

chloride 


474 


3-Cyclopentyl-7-(4-{[4-methyl-2- 
(methyloxy)phenyl]sulfonyl}-1-piperazinyl)-2,3,4,5- 
tetrahydro-1 /-/-3-benzazepine (E87) 


4-methyl-2- 

benzenesulfonyl 
chloride 


484 


o-Uyclopentyi- / -(4-{i^-(o-metnyipnenyi jeinyijsuiTonyi 
1 -piperazinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine 
(E88) 


*L yo-i i ic?u iy i\Ji it;i ly i y 

ethanesulfonyl 
chloride 


482 


^-CvclonentvI-7-( r 4-ir4"(methvlsulfonvODhenvllsulfonyl}- 
1 -piperazinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine 
(E89) 


4-(methylsulfonyl) 

benzenesulfonyl 

chloride 


518 


3-CyclopentyI-744-[(3,4,54rimethylphenyl)sulfonyl]-1- 
piperazinyl}-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E90) 


3,4,5- 

trimethylbenzene 
sulfonyl chloride 


482 




Example 91 

4-{[4-(3-Cyclopentyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1- 
piperazinyI]carbonyl}benzonitrile (E91) 

To a solution of 4-cyanobenzoic acid (18mg, 0.07mmol) in dichloromethane (2ml) O- 
Benzotriazol-1-yl-A/ ; A/,A/ ; ,A/-tetramethyluronium hexafluorophosphate (22.7mg, 0.06mmol) 
was added. The reaction was stirred for 40 minutes before the addition of 3-cyclopentyl-7- 
(1-piperazinyl)-2,3,4,5-tetrahydro-1H-3»benzazepine (D6) (14.9mg, 0.05 mmol) followed by 
10 morpholinomethyl-polystyrene resin (4.3mmol/g, 34.8mg, 0.15mmol). The reaction mixture 
was shaken at room temperature for 12 hours. MP-carbonate resin (2.8mmol/g, 0.1 8g, 
O.Smmol) was added and the reaction was shaken for 1 day. The resin was filtered and 
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washed 3 times with dichloromethane and the filtrate solutions were drained onto a SCX 
ion-exchange cartridge (Varian bond-elute, 500 mg). The cartridge was washed with 
methanol then 2M ammonia in methanol solution. Solvents were removed in vacuo and the 
crude residue was purified by column chromatography eluting with dichloromethane then 
5 ethyl acetate, then methanol to afford the title product (E91); MS (ES+) m/e 429 [M+H] + ; 
1H NMR (CDCI 3 ) 7.73 (2H, d), 7.54 (2H, d), 7.01 (1H, d), 6.70-6.65 (2H, m), 3.92 (2H, brs), 
3.62-3.47 (2H, m), 3.22-3.08 (4H, m), 2.91 (5H, m), 2.72 (4H, m), 1.87 (2H, m), 1.67 
(2H,.m), 1.56-1.47 (4H, m). 

10 Examples 92-1 90 (E92-1 90) 

Examples 92-190 (E92-E190) were prepared using an analogous method to that described 
for Example 91 (E91) from 3-cyclopentyl-7-(1-piperazinyl)-2,3,4,5-tetrahydro-1H-3- 
benzazepine (D6) and the appropriate carboxylic acid as indicated in the table. No further 
purification was required in Examples 161-190 (E161-E190) after recovery of the title 
15 compound from the SCX ion-exchange cartridge. Secondary purification was performed by 
column chromatography eluting with dichloromethane then ethyl acetate, then methanol for 
Examples 92-93 (E92-E93), or by Mass Spectrometer-coupled High Performance Liquid 
Chromatography (SUPELCOSIL™ ABZ+PLUS 12jaM column, eluents: acetonitrile:water + 
0.1% v/v trifluoroacetic acid) for Examples 94-160 (E95-E160). 



Example 


Acid 


LC/MS 
(M+H) + 


3-Cyclopentyl-7-[4-(4-pyridinylcarbonyl)-1-piperazinyl]- 
2,3,4,5-tetrahydro-1/-/-3-benzazepine (E92) 


4-pyridinecarboxylic 
acid 


405 


3-Cyclopentyl-7-t4-(cyclopentylcarbonyl)-1- 
piperazinyl]-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E93) 


Cyclopentane 
carboxylic acid 


396 


3-Cyclopentyl-7-[4-(1 H-indol-3-ylcarbonyl)-1 - 
piperazinyl]-2,3,4,5-tetrahydro-1H-3-benzazepine 

trifluoroacetate salt (E94) 


1H-indole-3- 
carboxylic acid 


557 


3-Cyclopentyl-7-(4-{[2-(phenyloxy)phenyl]carbonyl}-1- 
piperazinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine 

trifluoroacetate salt (E95) 


2- 

(phenyloxy)benzoic 
acid 


610 


3-Cyclopentyl-7-(4-{[2-(methyloxy)phenyl]carbonyl}-1- 
piperazinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine 

trifluoroacetate salt (E96) 


2- 

(methyloxy)benzoic 
acid 


548 


3-Cyclopentyl-7-{4-[(3,4-dichlorophenyl)carbonyl]-1- 
piperazinyl}-2,3,4,5-tetrahydro-1H-3-benzazepine 

trifluoroacetate salt (E97) 


3,4-dichlorobenzoic 
acid 


587 


3-Cyclopentyl-7-[4-(2-phenylpropanoyl)-1-piperazinyl]- 
2,3,4,5-tetrahydro-1 H-3-benzazepine trifluoroacetate 


2-phenylpropanoic 
acid 


546 
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salt (E98) 






0- oyciopeniyi-/ "V*r~\t^ , \ i''™pyrazoi- i-yi^prienyijcaLreLyi/- 

1 - piperazinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine 
trifluoroacetate salt (E99) 


[H— ^ i ry-pyrazoi- i 

yl)phenyl]acetic acid 


598 


3-Cyclopentyl-7-{4-[(4-methyl-2-phenyl-3- 
Turanyijcaruonyij- i-piperaziny!/-z,o,^,D-ieiranyaro- in- 
3-benzazepine trifluoroacetate salt (E100) 


4-methyl-2-phenyl-3- 

IUi dl lUciruOAyiiO dOlU 




3-Cyclopentyl-7-(4-{[4-(1 ,1- 

dimethylethyl)phenyl]carbonyl}-1-piperazinyl)-2,3,4,5- 
tetranyoro- 1 #7-o-Denzazepine iriTiuoroaceiaie sail 
(E101) 


4-(1,1-dimethylethyl) 
benzoic acid 


574 


(3-{[4-(3-Cyclopentyl-2,3,4,5-tetrahydro-1H-3- 
benzazepin-A -yi;-i- 

piperazinyl]carbonyl}phenyl)(phenyl)methanone 
trifluoroacetate salt (E102) 


3-(phenylcarbonyl) 

Utjll/lUlO CtLrlU 


622 


3-Cyclopentyl-/ -[4-(z,o-oinyaro-i -Denzoiuran-z- 
ylcarbonyl)-1 -piperazinyl]~2,3,4,5-tetrahydro-1 H-3- 
benzazepine trifluoroacetate salt (El 03) 


z,o-ainyarO"- 1 - 
benzofuran-2- 
carboxylic acid 


560 


7-[4-(4-Bipnenylylcaruonyi)- i-piperazinyij-o- 
cyclopentyl-2,3,4,5-tetrahydro-1H-3-benzazepine 

trifluoroacetate salt (E104) 


uipnenyicarDoxyuo 
acid 


594 


7-{4-[(b-Unloro-i -Denzotnien-z-yi jcaruonyij- 1 - 
piperazinyl}-3-cyclopentyl-2,3,4,5-tetrahydro-1H-3- 
benzazepine trifluoroacetate salt (E105) 


benzothiophene-2- 
carboxylic acid 


609 


7-[4-(1 -Benzotnien-^-yicarDonyi )- \ -piperazinyij-o- 
cyclopentyl-2,3,4,5-tetrahydro-1/-/-3-benzazepine 
trifluoroacetate salt (E106) 


1 "UtJI IIU}JI lt?l ItJ-^l 

carboxylic acid 


574 


o-L/yciopenty I- ( -\^-[^o-rneinyi-*f-pner iy i-z- 
thienyl)carbonyl]-1 -piperazinyl}-2 A4,54etrahydro-1 H- 
3-benzazepine trifluoroacetate salt (E107) 


c i-mf i th\/l-4.-nhf a n\/i-P- 

J 1 1 lv7Ll lyl *T jJI 1 \s 1 ly 1 ^— 

thiophenecarboxylic 
acid 


614 


7-[4-(1 ,o-benzotniazoi-o-yicarDonyij- i-piperazinyij-o- 
cyclopentyl~2,3,4,5-tetrahydro-1H-3-benzazepine 
trifluoroacetate salt (E108) 


1 ,0"UCl IZ.VJLI lld/-UIC u 

carboxylic acid 


575 


3-Cyclopentyl-7-[4-(phenylcarDonyl)-i-piperazinyij- 
2,3,4,5-tetrahydro-1 H-3-benzazepine trifluoroacetate 
salt (E109) 


uenzoic aciu 


518 


*3 0\/r*lrknQrnf\/l-.7-r^.-/C?-.n^nhth? : ilpn\/lp?irhnn\/n-1 - 

O wyUIUUcl 1 Ly I f [*+ ^iJ- 1 icipi i li i C4 1 c; i ly luai uui ' j ' J ' 

piperazinyQ^^^^-tetrahydro-IH-S-benzazepine 
trifluoroacetate salt (E1 10) 


2-naohthalene 
carboxylic acid 


568 


1 .(4-{[4-(3-Cyclopentyl-2,3,4,54etrahydro-1 H-3- 
benzazepin-7-yl)-1-piperazinyl]carbonyl}phenyI) 
ethanone trifluoroacetate salt (E1 1 1) 


4-acetylbenzoic acid 


560 
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3-Cyclopentyl-7-(4-{[4-(1-methyiethyl)phenyl]carbonyl}- 
1 -piperazinyij-ZjO^o-tetranyaro-n /-r-o-uenzazepine 
trifluoroacetate salt (E1 12) 


4-(1- 

i rifcju lyioLi iyi yuci i/iuio 

acid 




3-Cyclopentyl-7-(4-{[4- 

(trifluoromethyl)phenyI]carbonyl}-1-piperazinyl)-2,3,4,5- 
tetrahydro-1 rZ-o-Denzazepine triTiuoroaceiaie sail 
(E113) 


4-(trifluoromethyl) 
benzoic acid 


586 


3-Cyclopentyl-7-[4-({3- 

[(tnfluoromethyI)oxy]pnenyl}carDonyi)- i~piperazinyij- 
2,3,4,5-tetrahydro-1 H-3-benzazepine trifluoroacetate 
salt (E114) 


3- 

L^iriTiuororneiiiyi yoxyj 
benzoic acid 


602 


7-(4-{[2-Bromo-o-(metnyloxy)pnenyijcarDonyi)- 1 - 
piperazinyl)-3-cyclopentyl-2,3,4,5-tetrahydro-1H-3- 
benzazepine trifluoroacetate salt (E115) 


zl*"Ul Ul 1 lU-O- 

(methyloxy)benzoic 
acid 


627 


A/-{2-[4-(3-Cyclopentyl-2,o,4,o-tetranyaro-i r/-o- 
benzazepin-7-yl)-1-piperazinyl]-2-oxoethyl}-2- 
methylbenzamide trifluoroacetate salt (E116) 


/v-[^-rTicu iyi [Ji it3i iyi ^ 

carbonyl]glycine 


589 


3-Cyclopentyl-7-[4-(1 ,3-dinyaro-2n-isoinaoi-z-yiacetyi;- 
1 -piperazinyl]-2,3,4,5-tetrahydro-1 H-3-benzazepine 
trifluoroacetate salt (E1 17) 


1 ^ Hih\/Hrrk 9A-/- 

i ,o-ciinyur(j-4^ii-- 

isoindol-2-ylacetic 

acid 


573 


7-{4-[(3-Chloropnenyl)carbonylJ-l-piperazinyi)-o- 
cyclopentyl-2,3,4,5-tetrahydro-1H-3-benzazepine 

trifluoroacetate salt (E118) 




553 


7-{4-[(4-.ChIorophenyl)carbonylJ~1-piperazinyi)-o- 
cyclopentyl-2,3,4,5-tetrahydro-1H-3-benzazepine 

trifluoroacetate salt (E119) 


*t-CJ llLli UUtJI l^.Lilo ctL/IU 


553 


7-{4-[(2-Cnloropnenyl)carDonyij-i-piperazinyi)-o- 
cyclopentyl-2,3,4,5-tetrahydro-1H-3-benzazepine 

trifluoroacetate salt (E120) 


^1 L»l HUI UUCI I/LUIU caonj 


553 


3-Cyclopentyl-7-{4-t(4-nitrophenyl)carbonyl]-1- 
piperazinyl}-2,3,4,54etranyaro-ir/-o-Denzazepine 

trifluoroacetate salt (E 1 21 ) 


4-nitrobenzoic acid 




A/-(4"{[4-(3-Cyclopentyl-2,3,4,5-tetrahydro-1H-3- 
benzazepin-7-yl)-1 - 

i^iri^rQ^ii^\/iT^orKon\/i\r^h^n\/h?»o<^taririiHp trif liinroacetate 

salt (E122) 


4-(acetylamino) 
benzoic acid 


575 


(4-{[4-(3-Cyclopentyl-2,3,4,5-tetrahydro-1H-3- 
benzazepin-7-yl)-1 - 

piperazinyl]carbonyl}phenyl)dimethylamine 
trifluoroacetate salt (E123) 


4-(dimethylamino) 
benzoic acid 


561 
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3-Cyclopentyl-7-(4-{[3-(methyIoxy)phenyI]carbonyl}-1- 

piperaZil iyi / .4,0,*+, J Lcll cU lyui U l n O uci iz.ci,<c.c:uii ic 

trifluoroacetate salt (E124) 


3-(methyloxy) 


548 


3-Cyclopentyl-7-[4-({4-[(1 - 

rnsinyiGLnyi ^uxyjpr lyi/odi uui lyiy- 1 -|~jiut?i a^u iyij 
2,3,4,5-tetrahydro-1 H-3-benzazepine trifluoroacetate 
salt (E125) 


4-[(1- 

mp»th\/lpth\/l^nwl 

1 1 J C> LI ly IC7LI IVI J\Js\y J 

benzoic acid 


576 


o-L/yciopeniyi- f -y^r il* lyioxy^ui itu lyijuai uui iyi/- i 

piperazinyl)-2,3,4,5-tetrahydro~1/-/-3-benzazepine 
trifluoroacetate salt (E126) 


4- 

(methyloxy)benzoic 
acid 


548 


/ -^-^v5- , onioro~o-^i f leu lyiuxy ici iyij uai uui iyi/ i 

piperazinyl)-3-cyclopentyl-2,3,4,5-tetrahydro-1H-3- 
benzazepine trifluoroacetate salt (E1 27) 


3-ph Inrn-Fi- 

(methyloxy)benzoic 
acid 


583 


/ ~[^f- \ I ,o-Denzoaioxoi-o-yiciofc?iyiy- i-j_/ipc;ia^iMyij-o 
cyclopentyl-2,3,4,5-tetrahydro-1 H-3-benzazepine 
trifluoroacetate salt (E128) 


1 , 0 UCI I£.UUIUAU1 U 

ylacetic acid 


576 


o-uyciopeniyi-r -^-\[o-vpnenyirneiriyi y-z- 
furanyl]carbonyl}-1-piperazinyI)-2,3,4,5-tetrahydro-1H- 
3-benzazepine trifluoroacetate salt (E129) 


u ^j-ji ici iyn 1 ICll ly i y ^- 

furancarboxylic acid 


598 


o-oyciopeniyi-/ -[*+-^o-iui di lyiucii uui iy ij- i -uiut?i ctz.u iy ij 
2,3,4,5-tetrahydro-1 H-3-benzazepine trifluoroacetate 
salt (E130) 


^-fi iranparhnxvlip 

W 1 d 1 IOQI UV-/A V llv 

acid 


508 


o-uyciopeniyi-/ -^-\[v>-^--iurcii lyijpr lyijucii uui iyi/ i 
piperazinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine 

trifluoroacetate salt (E131) 


^-^p-fi jranvhbpriT'oio 

o y ^— . iui oi iyi yuci i t.u i 

acid 


584 


o-uyciopentyH/ -[^-vcycioprupyiudi ulji iyi/ - i~ 
piperazinyl]-2,3,4,5-tetrahydro-1H-3-benzazepine 

trifluoroacetate salt (E132) 


carboxylic acid 


482 


o-oyciopeniyi-r "[^~^o,o-uii i it?u lyiuu Lcai luyiy i 

piperazinyl]-2,3,4,5-tetrahydro-1H-3-benzazepine 
trifluoroacetate salt (E133) 


3 3-dimethvlbutanoic 
acid 


512 


3-Cyclopentyl-7-{4-[(2E)-3-phenyl-2-propenoyl]-1- 
piperazinyi/-z,o,H-,o , -ieLrariyar u- i n-o-uci i^dzieun it; 
trifluoroacetate salt (E134) 


(2E)-3-phenyl-2- 

nrnnpnnir npiH 

yji kjvj^i iuiw uviu 


544 


3-Cyclopentyl-7-[4-({c/s-4-[(1,1- 

HimpthvlpthvnnYvlcvcIohexvllcarbonvn-1-DiDerazinvll- 
2,3,4, 5-tetrahydro-1 H-3-benzazepine trifluoroacetate 
salt (E135) 


c/s-4-[(1,1- 

d i meth vleth vl )oxvl 

cyclohexane 

carboxylic acid 


596 


3-Cyclopentyl-7-(4-{[1 -(1 -rnethylethyl)-4- 
piperidinyl]carbonyl}-1-piperazinyl)-2,3,4,5-tetrahydro- 

1 H-3-benzazepine trifluoroacetate salt (E136) 


1-(1-methylethyl)-4- 
piperidinecarboxylic 
acid 


567 
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h ro TA (^l f"*\/r»lr\nonf\/l O *3 A -feyf r^ahx/Hrr* 1 /-/ Q_ 

I -|Z~[^"vo-oyoioperuyi-z,o, /: f,o-ieir anyuro- i r#-o- 

benzazepin-7-yl)-l-piperazinyl]-2-oxoethyl}-2- 
piperidinone trifluoroacetate salt (E137) 


\JJ\U I - 

piperidinyl)acetic 
acid 


553 


o-uyciopeniyi-f ~v/+~\Lv i'lneinyieinyijoxyjaceiyi/- 1- 
piperazinyl)-2,3,4,5-tetrahydro-1Ay-3-benzazepine 
trifluoroacetate salt (E138) 


1 -rneinyieinyi ^oxyj 
acetic acid 


514 


/v-{(l Kj-/i-L4-^o-L/yciopeniyi-z,o,^,o-"ieiranyaro- 1 r/-o- 
benzazepin-7-yl)-1 -piperazinyl]-2-oxo-1 - 
phenylethyl}acetamide trifluoroacetate salt (E139) 


^zrc^-^acexyiarTiinoj 

(phenyl)ethanoic 

acid 


589 


o-L/yciopenxyi-/ [ i -^pnenyirneir lyiy-L-proiyij- i - 
piperazinyi}-2,3,4,5-tetrahydro-1H-3-benzazepine 
trifluoroacetate salt (E140) 


1 ^pi ifcJI lyii I It; LI iyi J~L-~ 

proline 


601 


3-Cyclopentyl-7-[4-(2,3-dihydro-1H-inden-2- 
yicaruonyi J- 1 -piperazinyij-z,o,4,o-Teiranyaro- 1 n-o- 
benzazepine trifluoroacetate salt (E141) 


2,3-dihydro-1H- 

n iuone-^-Crciruoxyiic 
acid 


ooo 


3-CyclopentyI-7-{4-[3-methyl-2- 
(phenylrnethyl)butanoyl]-1-piperazinyl}-2,3,4,5- 
tetranyaro- 1 /7-o-Denzazepine inTiuoroaceiaie sail 
(E142) 


3-methyl-2- 
(phenylmethyl) 

UULcJIKJIO cJCIU 


588 


3-Cyclopentyl-7-{4-[( 1 , 1 -dioxido-3 ,4-d i hydro-2/-M - 
benzothiopyran-6-yl)carbonyl]-1-piperazinyl}-2,3,4,5- 
tetranyciro- 1 r/-o-Denzazepine inTiuoroaceiaie sail 
(E143) 


3,4-dihydro-2H-1- 
benzothiopyran-6- 

OaiUUXyilU ctUiU l» ■ 

dioxide 


622 


3-Cyclopentyl-7-(4-{[4- 

(irietnyisuiTonyi;pnenyijcarDonyi/- i -piperazinyi;- 
2,3,4,5-tetrahydro-1 H-3-benzazepine trifluoroacetate 
salt (E144) 


4-(methylsulfonyl) 


596 


o Ox/^lrM^cinfx/l 7 XA ( ^ A r\\V\\ic\ rr>_0 l—l—r'\'\rc\xT\P±r\~. r }- 

o-L/yci openiy i- / -[^— ^o,^+-uinyur u-zn-u 11 lm \ it?i i ^- 
ylcarbonyl)-1 -piperazinyl]-2,3,4,5-tetrahydro-1 H-3- 
benzazepine trifluoroacetate salt (E145) 


chromene-2- 
carboxylic acid 


574 


o-uyciopeniyi-/ o-ainyaro- i - Denzoruran-/- 
ylcarbonyl)-1 -piperazinyl]-2,3,4,5-tetrahydro-1 H-3- 
benzazepine trifluoroacetate salt (E146) 


0 *^-Hih\/Hrn-'l - 
/l. , o u 1 1 lyui vj i - 

benzofuran-7- 
carboxylic acid 


560 


3-Cyclopentyl-7-(4-{L 4 "v^"Py rlC,ln y , /PnenyijcarDonyi)-i - 
piperazinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine 

trifluoroacetate salt (E147) 


pyridinyl)benzoic 
acid 


595 


o /^*\ /r^I/-\r^cinf \/l_"7_rA_^ Q_m iinpilin\/lr*J3 i"hon\/l^-'l - 
o-oyoiupoi uyi - r [H- yo-^uinuni lyiocii ucnyi^ i 

piperazinyl]-2,3,4,5-tetrahydro-1H-3-benzazepine 
trifluoroacetate salt (E148) 


3- 

quinolinecarboxylic 
acid 


569 


3-Cyclopentyl-7-[4-(pyrazolo[1,5-a]pyridin-3- 
ylcarbonyl)-1-piperazinyl]-2,3,4,5-tetrahydro-1H-3- 
benzazepine trifluoroacetate salt (E149) 


pyrazolo[1,5- 
a]pyridine-3- 
carboxylic acid 


558 
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o-oyciopeniyi-/ -[4-yonsoc|uinoiinyicariJonyi j- 1 - 
piperazinyl]-2,3,4,5-tetrahydro-1H-3-benzazepine 

trifluoroacetate salt (E150) 


U-loUL|Lui Iwlll It? 

carboxylic acid 


569 


7-[4-(1 -Denzotnien-o-yicarDonyi 1 -piperazinyij-o— 
cyclopentyl-2,3,4,54etrahydro-1H-3-benzazepine 
trifluoroacetate salt (E151) 


i -rjt3nzuLnioprierie-o- 
carboxylic acid 


574 


3-Cyclopentyl-7-(4-{[5-(2-pyridinyl)-2-thienyl]carbonyl}- 
1-piperazinyi)-ii,o,4,o--tetranyaro- 1 rz-o-uenzazepi ne 
trifluoroacetate salt (E152) 


5-(2-pyridinyl)-2- 

ir iiuprifc?! i^odi uuxyuo 
acid 


UVJ l 


3-Cyclopentyl-7-{4-[(1 ,3-dimethyM H-thieno[2,3- 
c]pyrazol-o-yl)carDonyij-i~piperazinyij'-z, 0,4,0-- 
tetrahydro-1H-3-benzazepine trifluoroacetate salt 
(E153) 


1,3-dimethyl-1H- 

c]pyrazole-5- 
carboxylic acid 


592 


o-Oyclopentyi- / -|4-[(4-rneinyi-z-pnenyi- 1 ,o-iniazoi-o- 
yl)acetyl]-1 -piperazinyl}-2,3,4,5-tetrahydro-1 W-3- 
benzazepine trifluoroacetate salt (E154) 


^.moth\/L9.nhon\/L 
^H-"! i its u lyi /c yji it?i ly i 

1 ,3-thiazol-5- 
yl)acetic acid 


629 


7-[4-p ^-Denzotniazoi-zi-yicarDOnyi;-- i-piperaziny ij-o- 
cyclopentyl-2,3,4,5-tetrahydro-1H-3-benzazepine 

trifluoroacetate salt (E155) 


1 ,0 Ut?l \£-KJ LI Hd/_tJlO"^"" 

carboxylic acid 


575 


3-CycIopentyl-7-[4-(imiaazoL^, 1-ojLi ,ojtniazoi-o- 
ylacetyl)-1-piperazinyl]-2,3,4,5-tetrahydro-1H-3- 
benzazepine trifluoroacetate salt (E156) 


ll 1 UUciZ.L#[^, 1- 

fe][1,3]thiazol-5- 
ylacetic acid 


578 


3-Cyclopentyl-7-(4-{[4-(3,o-dimetnyi-i /-/-pyrazoi-T - 
yt)phenyl]carbonyl}-1-piperazinyl)-2,3,4,5-tetrahydro- 
1H-3-benzazepine trifluoroacetate salt (E157) 


*+-^o,o"iJii i itJii iyi~ i n 

pyrazol-1 -yl)benzoic 
acid 


612 


3-Cyclopentyl~7-{4-L(^,4-uimetnyi- 1 ,o-oxazoi-o- 
yOcarbonylJ-l-piperazinyll^.S^.S-tetrahydro-IH-S- 
benzazepine trifluoroacetate salt (E158) 


UN I 1 Ll iyi i ,o 

oxazole-5-carboxylic 
acid 


537 


3-Cyclopentyl- ( -[4-(4-pyriainyiaceiyi 1 -piperazin yij- 
2,3,4,5-tetrahydro-1 H-3-benzazepine trifluoroacetate 
salt (tioa) 


acid 


533 


6-{2-[4-(3-Cyclopentyl-2,3,4,5-tetrahydro-1H-3- 
benzazepin-7-yl)-1 -piperazinyl]-2-oxoethyl}-2(1 Hy 
quinolinone tritluoroacetate salt (tiou; 


(2-oxo-1 ,2-dihydro- 
6-quinolinyl)acetic 


599 


3-CyclopentyI-7-[4-(phenylacetyl)-1-piperazinyl]- 
2,3,4,5-tetrahydro-1 H-3-benzazepine (E1 61 ) 


phenylacetic acid 


418 


3-Cyclopentyl-/~(4-{[4-(i~meinyietny!;pneny <-y'/ 1 
piperazinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E162) 


methylethyl)phenyl] 
acetic acid 


460 


3-Cyclopentyl-7-[4-(2-naphthalenylacetyl)-1- 
piperazinyl]-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E163) 


2-naphthalenylacetic 
acid 


468 
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3-Cyclopentyl-7«[4-(diphenyiacetyl)-1-piperazinyl]- 
2,3,4,5-tetrahydro-1 H-3-benzazepine (E1 64) 


diphenylacetic acid 


494 


o-C/yclopentyi- ^(4-u4-^iriTiuoroiTi6inyi jpnenyijaceiyi/- 1 - 

piperazinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E165) 


[4-^iriTiuoronrieinyi ) 
phenyl]acetic acid 


486 


7~{4-[(4-Gnloropnenyl)acetyij-i-piperazinyi)-o- 
cyclopentyl-2,3,4,5-tetrahydro-1H-3-benzazepine 


^4-cnioropnenyi ; 
acetic acid 


453 


3-CycIopentyl-7-(4-{[4"*(methyloxy)phenyI]acetyl}-l- 
piperazinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine 

/CT -1 £J7\ 


[4- 

(methyloxy)phenyl] 


448 


3-Cyclopentyl-7-[4-(3-thienylacety!)-1-piperazinyl]- 
2,3,4,5-tetrahydro-1H-3-benzazepine (E168) 


3-thienylacetic acid 


424 


7-"[4-(1-Benzotnien-4-yiacetyi;-i -piperazinyij-o- 

cyclopentyl-2,3,4,5-tetrahydro-l/-/-3-benzazepine 

(E169) 


\ "-Denzoinion-4~ 
ylacetic acid 


474 


3-Gyclopentyl-/ -(4-{|4-(i - 

piperidinylcarbonyl)phenyI]carbonyl}-1-piperazinyl)- 
2,o,4,o-tetranyaro-ir7-o-Denzazepine i r u; 


4-^ 1- 

piperidinylcarbonyl) 


515 


7-[4-(1 -Benzofuran-4-ylcarbonyl)-l -piperazinyl]-3- 
cyclopentyl-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E171 ) 


1-benzofuran-4- 
carboxylic acid 


444 


3-Cyclopentyl-7-[4-(2-furanylcarbonyl)-1-piperazinyl]- 
2,3,4,o4etranyaro-ir7-o-Denzazepine (t uz) 


2-fu ranca rboxy I ic 

CtLrlU 


394 


3-Cyclopentyl-7-{4-[(2,5-dimethyl-3-furanyl)carbonyl]- 
l-piperazmyil-^ijO^jO-iGtranyaro- 1 rj-o-Denzazepine 
(E173) 


2,5-dimethyl-3- 

fi irianr^rhnwlir' a oiH 

IUI Cll ILrCll UUAy I IU ClL»IU 




3-Cyclopentyl-7-[4-(1-methyl-L-prolyl)-1-piperazinyl]- 
2,0,4,0-tetranyaro- i/7-o-Denzazepine {tz \ /4j 


1 -methyl-L-proline 


411 


3-Cyclopentyl-7-{4-[(phenyloxy)acetyl]-1-piperazinyl}- 
2,3,4,5-tetrahydro-1H-3-benzazepine (E175) 


(phenyloxy)acetic 
acid 


434 


3-Cyclopeniyl-7-"l4-(z-tn]enyicarDonyi;- 1 -piperazinyij- 
2,3,4,5»tetrahydro-1 H-3-benzazepine (E1 76) 


9- 

thiophenecarboxylic 
acid 


410 


0-L/yCIOp©niyi~/ "*[*+""^0"*ll lid lyiual UUI iy I ) i -pipci ci/l,\i ly ij 

2,3,4,5-tetrahydro-1 H-3-benzazepine (E1 77) 


3_ 

\j 

thiophenecarboxylic 
acid 


410 


3-Cyclopentyl-7"{4-[(2,4»dimethyl-1,3-thiazol-5- 
yl)acetyl]-1 -piperazinyl}-2,3,4,5-tetrahydro-1 H-3- 
benzazepine (E178) 


(2,4-dimethyl-1,3- 
thiazol-5-yl)acetic 
acid 


453 
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o-Gyclopentyi-/ -|4-^ i,o-iniazoi-o-yicarDonyiy- 1- 
piperazinyl]~2,3,4,5-tetrahydro-1H-3-benzazepine 

(E179) 


i i ,o-li iiazoi-o- 

yl)ethainone 


411 


3-Cyclopentyl- f-{4-l(o-pnenyl-l ,o-tmazoi-4- 
yl)carbonyl]-1 -piperazinyl}-2,3,4,5-tetrahydro-1 H-3- 
benzazepine (El 80) 


o-pnenyi- i ,o- 

thiazole-4-carboxylic 

acid 


487 


3-Cyclopentyl- /-|4-(l ,o-tniazoi-4-yicarDonyi j- 1 - 
piperazinyl]-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E181) 


i ^-iniazoie-^— 
carboxylic acid 


411 


3-Cyclopentyl-7~|4-(pyrazoio[i ,o-ajpyrimiain-o- 
ylcarbonyl)-1 -piperazinyl]-2,3,4,5-tetrahydro-1 H-3- 
benzazepine (E182) 


pyr dzoio[ i ,o- 
a]pyrimidine-3- 
carboxylic acid 


445 


3-Cyclopentyl-7-{4-[(1 -methyl- 1 rY-inaazoi-o- 
yl)carbonyl]-1 -piperazinyl}-2,3,4,5-tetrahydro-1 H-3- 
benzazepine (E183) 


i -ineinyr i ri- 

indazolo-3- 
carboxylic acid 


458 


7-[4-(2,1 ,3-Benzoxaaiazol-o-ylcarDonyij-i-piperazinyij- 
3-cyclopentyl-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E184) 


^, l ,o- 

benzoxadiazoIe-5- 
carboxylic acid 


446 


3-Cyclopentyl-7-{4-[( 1 -methyl- in-pyrazoi-o- 
yl)carbonyl]-1 -piperazinyl}-2,3,4,5-tetrahydro-1 H-3- 
benzazepine (E185) 


i -meiny i- i n- 
pyrazole-5- 
carboxylic acid 


408 


3-Cyclopentyl-7-{4-[(1-methyl-3-phenyl-lr7-pyrazoi-4- 
yi)carbonyl]-1 -piperazinyl}-2,3,4,5-tetrahydro-1 H-3- 
benzazepine (E186) 


i -meiriy i-o-prioi lyi- 
1 H-pyrazole-4- 
carboxylic acid 


484 


3-Cyclopentyl-7-{4-[(3,5-dimethyl-4- 
isoxazolyl)carbonyl]-1-piperazinyl}-2,3,4,5-tetrahydro- 

1H-3-benzazepine (E187) 


^5 £\ H i rri ^^fh\/l_zt_ 

0,0-Uiri lx3U iyi~H-- 

isoxazolecarboxylic 
acid 


423 


3-Cyclopentyl-7-{4-l(4-methyl-i ,z,o-oxaaiazoi-o- 
yl)acetyl]-1 -piperazinyl}-2,3,4,5-tetrahydro-1 H-3- 
benzazepine (E188) 


oxadiaz:ol-3-yI)acetic 
acid 


424 


^ r*\/Hrkn»nt\/i-7-//i-r/l -mpthvl-1 /-/-imidazol-2-vhacetvll- 
1-piperazinyl}-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E189) 


(1-methyl-1H- 

imidazol-2-yl)acetic 

acid 


422 


3-Cyclopentyl-7-{4-[(1 -methyl- 1 /-/-imidazol-2- 
yl)carbonyl]-1 -piperazinyl}-2,3,4,5-tetrahydro-1 H-3- 
benzazepine (E190) 


1-methyl-1H- 
imidazole-2- 
carboxylic acid 


408 



Example 191 

4-(3-CycIopentyI-2,3,4,54etra^ 
piperazinecarboxamide (E191) 
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3- Cyclopentyl-7-(1-piperazinyl)-2,3,4,54etrahydro-1H-3-benza2epine (D6) (12mg, 
0.04mmol) was dissolved in dry dichloromethane (0.5ml) under argon and 2- 
isocyanatothiophene (6mg, O.OSmmol) was added. The solution was stirred at room 

5 temperature for 12 hours. Argopore-trisamine resin (4.17mmol/g, 0.1 g, 0.4mmol) was 
added and the reaction mixture stirred for 12 hours. Resin was filtered and washed several 
times with dichloromethane and the filtrate concentrated in vacuo to afford the title 
compound; MS (ES+) m/e 425 [M+H] + ; 1 H NMR (CDCI 3 ) 7.25 (1H, s), 7.01 (1H, d), 6.99- 
6.79 (2H, m), 6.70-6.65 (2H, m), 6.57-6.55 (1H, d), 3.65-3.63 (4H, m), 3.19-3.16 (4H, m), 
10 2.90-2.82 (5H, m), 2.70-2.66 (4H, m), 1.86-1.83 (2H, m), 1.68-1.65 (2H,.m), 1.55-1.45 (4H, 
m). 

Example 192 

4- {[4-(3-CycIobutyI-2,3,4,5-tetrahydro-1 H-3~benzazepin-7-yl)-1 - 
15 piperidinyl]carbonyl}benzonitrile (E192) 




A mixture of 3-cyclobutyl-7-(4-piperidinyl)-2,3 f 4,5-tetrahydro-1H-3-benzazepine (D12) 
(100mg, 0.35mmol) and polymer bound triethylamine (547mg, 1.75mmol) were suspended 
in dichloromethane (5ml). The mixture was treated with 4-cyanobenzoyl chloride (70mg, 
20 0.42mmol) and stirred at room temperature overnight. The resin was filtered and the filtrate 
concentrated in vacuo. The residue was purified by flash chromatography, eluting with a 
gradient of dichloromethane to 1:9:90 .880 ammonia:ethanol:dichloromethane, to afford the 
title compound. MS (ES+) m/e 414 [M+H] + . 

25 Example 193 

4-({[(5R)-3-(3-Cyclobutyl-2,3^ 
oxazoIidin-5-yl]methyl}oxy)benzonitrile (E1 93) 




Step 1: 3-Cyclobutyl-7-nitro-2,3,4,5-tetrahydro-1H-3-benzazepine 



A solution of 7-nitro-2,3,4,5-tetrahydro-1H-3-benzazepine (WO 03/068752) (5.8g, 
30.2mmol) in dry dichloromethane (200ml) was treated with cyclobutanone (3.4ml) and 
sodium triacetoxyborohydride and stirred at ambient temperature for 1 hour. Saturated 
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sodium hydrogen carbonate solution and dichloromethane were added and the layers 
separated. The organic layer was washed with saturated sodium hydrogen carbonate 
solution, water and saturated brine, dried (MgS0 4 ) and concentrated in vacuo to afford the 
title compound. MS (ES+) m/e 247 [M+H] + . 



A solution of 3»cycIobutyl-7-nitro-2,3,4,5-tetrahydro-1H-3-benzazepine (product of E193, 
step 1) (6.8g, 27.6mmol) in methanol (60ml) and tetrahydrofuran (90ml) was hydrogenated 
10 overnight in the presence of 10% palladium on carbon paste. After filtration of the catalyst 
through Kieselguhr, the filtrate was concentrated in vacuo to afford the title compound. MS 
(ES+) m/e217[M+H] + . 

Step 3: Phenylmethyl (3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7- 
15 yl)carbamate 



A solution of 3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-amine (product of E193, 
step 2) (1.0g, 4.6mmol) in acetone (20ml) and water (5ml) was treated with sodium 
hydrogen carbonate (1.1g, 12.7mmol) and benzyl chloroformate (0.78ml, 5.5mmol) and 
20 stirred at ambient temperature for 1 hour. The reaction mixture was diluted with ethyl 
acetate, washed with water and brine, dried (MgS0 4 ) and concentrated in vacuo. The 
residue was purified by column chromatography eluting with 0:1 - 1:4 methanol / ethyl 
acetate to afford the title compound. MS (ES+) m/e 351 [M+H] + . 

25 Step 4: (5R)-3-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-5- 
(hydroxymethyl)-l ,3-oxazolidin-2-one 



The title compound was prepared from phenylmethyl (3-cyclobutyl-2,3,4,54etrahydro-1H-3- 
benzazepin-7-yl)carbamate (product of E193, step 3) using the method described in WO 
30 02/0591 1 5; MS (ES+) m/e 31 7 [M+H] + . 

Step 5: [(5R)-3-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7~yl)-2-oxo-1 ,3- 
oxazolidin-5-yl]methyI methanesulfonate 



5 



Step 2: 3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-amine 
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A solution of (5R)-3~(3-cyclobutyl-2,3,4,5-tetrahyciro-1/-/-3-benzazepin-*7-yi)-5- 
(hydroxymethyl)-1,3-oxazolidin-2-one (product of E193, step 4) (0.40g, 1.3mmol) in dry 
dichloromethane (5mi) was treated with triethylamine (0.19ml, 1.4mmol) followed by 
methanesulphonyl chloride (0.11ml, 1.4mmol) and stirred at ambient temperature for 1.5 
5 hours. The reaction mixture was diluted with dichiloromethane, washed with saturated 
sodium hydrogen carbonate solution, dried (MgS04) and concentrated in vacuo to afford 
the title compound. MS (ES+) m/e 395 [M+H] + . 

Step 6: 4-({[(5/?)-3-(3-CyclobutyI-2,3,4,5-tetrahydro-1 tf-3-benzazepin-7-yl)-2-oxo-1 ,3- 
10 oxazolidin-5-yI]methyl}oxy)benzonitrile 




A solution of 4-cyanophenol (0.058g, 0.49mmole) in dry dimethylformamide (5ml) was 
treated with 60% sodium hydride in mineral oil (O.02g, 0.51mmole) and stirred for 0.5 hours 
at ambient temperature. [(5R)-3«(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-2- 

15 oxo-1,3-oxazolidin-5-yl]methyl methanesulfonate (product of E193, step 5) (0.2g, 
0.51 mmol) was added and the mixture stirred for 18 hours at 100°C. After cooling to 
ambient temperature, the reaction mixture was applied to a SCX ion exchange cartridge 
(Varian bond-elute) and washed with methanol and then 2M 0.880 ammonia/methanol. The 
basic fractions were concentrated in vacuo. The residue was purified by column 

20 chromatography eluting with dichloromethane / methanol (1:0 - 9:1) to afford the title 
compound. MS (ES+) m/e 418 [M+H] + . 

Example 194 

4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)benzonitrile (E194) 



25 

Step 1: 1,1-Dimethylethyl 7-(4,4,5,5-tetrameth»yl-1,3,2-dioxaborolan-2-yl)-1 ,2,4,5- 
tetrahydro-3H-3-benzazepine-3-carboxylate 

A mixture of 1 J-dimethylethyl-7-{[(trifluoromethvl)sulfonyl]oxy}-1,2,4,5-tetrahydro-3H-3- 
30 benzazepine-3-carboxylate (D1; Bioorganic and Medicinal Chemistry Letters (2000), 
1 0(22), 2553-2555) (250mg, 0.63mmol), 4,4,4 , ,4- , ,5,5,5\5 , -octamethyl-2,2 , -bi-1 ,3,2- 
dioxaborolane (176mg,0.70mmol), 1,1'bis(diphenylphosphino)ferrocene dichloropalladium 
(II) complex (14mg, 0.02mmol), 1,1'bis(diphenylphosphino)ferrocene (11mg, 0.02mmol) 
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and potassium acetate (186mg, 2.00mmol) in dioxan (5ml) were heated in a microwave 
reactor at 140°C for 600 seconds at 200W. The mixture was diluted with ethyl acetate, 
washed with water (x3), then brine and dried over magnesium sulphate. The residue was 
purified by column chromatography eluting ethyl acetate/hexane (1 :4) to afford the title 
5 compound. MS (ES+) m/e 274. [M+H-100] + (loss of carboxylate group). 

Step 2: 1,1-DimethylethyI 7-"(4-cyanophenyI)-1,2,4,5-tetrahydro-3H-3-benzazepIne-3- 
carboxylate 



10 1,1-Dimethylethyl 7-(4,4,5,5-tetramethyl-1,3,2~dioxaborolan-2--yl)-1,2 > 4,5-tetrahydro--3H-3- 
benzazepine-3-carboxylate (product of E194, step 1) (180mg, 0.48mmol), 4- 
bromobenzonitrile (97mg, 0.53mmol), tetrakistriphenylphosphine palladium 17mg, 
0.015mmol), sodium carbonate (102mg, 0.97mmol) and 1,2- 

dimethoxyethane/water/ethanol 7:3:1 (5ml) were heated in a microwave reactor at 160°C 
15 for 900 seconds at 200W. The mixture was diluted with ethyl acetate, washed with water 
(x3), then brine and dried over magnesium sulphate. The residue was purified by column 
chromatography eluting ethyl acetate/hexane (1:4) to afford the title compound. MS (ES+) 
m/e 249. [M+H-100] 4 * (loss of carboxylate group). 

20 Step 3: 4-(2,3,4,5-Tetrahydro-lH-3-benzazepin-7-yl)benzonitrile 



1 ,1-Dimethylethyl 7-(4-cyanophenyl)-1 ,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate 
(product of E194, step 2) (203mg, 0.58mmol) was dissolved in dioxan (3ml) and 
hydrochloric acid in dioxan (4M; 5ml) was added. The reaction was stirred at room 
25 temperature for 24 hours. Solvent was then removed in vacuo and the product was 

dissolved in methanol and applied to a SCX cartridge (Varian bond-elute, 5 g) and washed 
with methanol and then a mixture of 2M ammonia/methanol. The basic fractions were 
combined and solvent was removed in vacuo to afford the title compound. MS (ES+) m/e 
249 [M+H] + . 

30 

Step 4: 4-(3-CycIobutyI-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)benzonitrile 





NH 
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4-(2,3,4,5-Tetrahydro-1H-3-benzazepin-7-yl)benzonitrile (product of E194, step 3)(85mg, 
0.34mmol), cyclobutanone (0.05ml, 0.68mmol), sodium triacetoxyborohydride (145mg, 
0.68mmol) 4 ' molecular sieves (50mg) and dichloromethane (5ml) were stirred at room 
temperature for 2 hours. The reaction mixture was filtered and solvent was removed in 
5 vacuo. The product was dissolved in methanol and applied to a SCX cartridge (Varian 
bond-elute, 5 g) and washed with methanol and then a mixture of 2M ammonia/methanol. 
The basic fractions were combined and solvent was removed in vacuo to afford the title 
compound. MS (ES+) m/e 303 [M+H] + . 

10 Example 195 

4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-N -methylbenzamide (E1 95) 



20 




Example 195 was prepared using an analogous method to that described for Example 194 
(steps 2-4) from 1 ,1-dimethylethyl 7-(4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)-1 ,2,4,5- 
15 tetrahydro-3H-3-benzazepine-3-carboxylate (product of Example E1 94, step 1 ) and 4- 
bromo-N-methylbenzamide (WO 03/068749A1). MS (ES+) m/e 335 [M+H] + . 

Example 196 

1-[4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl>phenyl]-2-propanone 



o 




Step 1: 3-CycIobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl 
trifluoromethanesulfonate 

F 

o~S~o 
I 



Step 1 was carried out using an analogous method to that described for Example 194 steps 
25 3-4 using 1 , 1 -dimethylethyl-7-{[(trifluoromethyl)sulfonyl]oxy}-1 , 2,4,5-tetrahydro-3H-3- 

benzazepine-3-carboxylate (D1) to afford the title compound. MS (ES+) m/e 350. [M+H] + . 

Step 2: 3-cyclobutyl-7-(4,4,5,5-tetramethyl-1 ,3,2-dioxaboro lan-2-yl)-2,3 ,4,5-tetrahydro- 
, 1H-3-benzazepine 
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XX>o 



Step 2 was carried out using an analogous method to that described for Example 194 step 
1 using 3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl trifluoromethanesulfonate 
(product of E196, step 1) to afford the title compound. MS (ES+) m/e 328. [M+H] + . 

Step 3: 1 -[4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)phenyl]-2- 
propanone 



Step 3 was carried out using an analogous method to that described for Example 194 step 
2 using 3-cyclobutyl-7-(4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)-2,3,4,5-tetrahydro-1 H- 
3-benzazepine (product of E196, step 2) (135mg, 0.41 mmol) and 1-(4-bromophenyl)-2- 
propanone (97mg, 0.45mmol) to afford the title compound. MS (ES+) m/e 334. [M+H] + . 

Example 197 

2-[4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)phenyl]-N- 
methylacetamide (E197) 



Step 1: 1 ,1 -Dimethylethyl 7-{4-[2-(methylamino)-2-oxoethyl]phenyl}-1, 2,4,5- 
tetrahydro-3H-3-benzazepine-3-carboxylate 



1 ,1 -dimethylethyl 7-(4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2-yl)-1 ,2,4,5-tetrahydro-3H-3- 
benzazepine-3-carboxylate (product of Example E194, Step 1) (379mg, 1.02mmol), 2-(4- 
bromophenyl)-/V-methylacetamide (Tetrahedron (1966), 22(9), 2995-9) (255mg, 
1.18mmol), tetrakistriphenylphosphine palladium (35mg, 0.030mmol), sodium carbonate 
(3.3ml, 2M) and 1 ,2-dimethoxyethane (10ml) ) were heated at 80°C for 16 hours. The 
mixture was diluted with ethyl acetate, washed with water (x3), then brine and dried over 
magnesium sulphate. The residue was purified by column chromatography eluting 0-10% 



o 




o. 




o. 
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(2M ammonia in methanol / dichloromethane) to afford the title compound. MS (ES+) m/e 
295. [M+H-100] + (loss of carboxylate group). 

Step 2: 2-[4-(3-CyclobutyI-2,3,4,5-tetrahydro-1 tf-3-benzazepin-7-yl)phenyl]~/V- 
methylacetamide 



Step 2 was carried out using an analogous method to that described for Example 194 steps 
3-4 using 1,1-dimethylethyl 7-{4-[2-(methylamino)-2-oxoethyl]phenyl}-1,2,4,5-tetrahydro- 
3H-3-benzazepine-3-carboxylate (product of E1 97, step 1). MS (ES+) m/e 349. [M+H] + 

Example 198 

6-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-N-methyI-3- 
pyridinecarboxamide (E198) 



Step 1: 1,1-DimethyIethyl 7-{5-[(methyloxy)carbonyI]-2-pyridinyI}-l,2,4,5-tetrahydro- 
3W-3-benzazepine-3-carboxylate 



Step 1 was carried out using an analogous method to that described for Example 197 step 
1 using 1,1-dimethylethyl 7-(4,4,5,5-tetramethyl-1,3 l 2-dioxaborolan-2-yl)-1,2,4 l 5-tetrahydro- 
3H-3-benzazepine-3-carboxylate (product of Example E194, Step 1) (888mg, 2.38mg), and 
methyl 6-chloro-3-pyridinecarboxylate (449mg, 2.62mmol). 

1 H NMR (400MHz) CDCI 3 59.26 (1H (s) CH-Ar), 58.34 (1H (d) CH-Ar), 57.86 (1H (s) CH- 
Ar), 57.80 (2H (d) CH-Ar), 597.23 (1H (s) CH-Ar), 53.97 (3H (s) CH 3 ), 53.59 (4H (m) 
2xCH 2 ), 53.00 (4H (m) 2xCH 2 ), 51.49 (9H (s) 3xCH 3 ). 

Step 2: Methyl 6-(2,3,4,5-tetrahydro-1H-3-benzazepin-7-yI)-3-pyridinecarboxylate 



o 




o 




o 
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O 




NH 



1 ,1-Dimethy)ethyl 7-{5-[(methyloxy)carbonyl]-2-pyridinyl}-1 ,2,4,5-tetrahydro-3H-3- 
benzazepine-3-carboxyIate (product of E198, step 1) (495mg, 1.18mmol), was dissolved in 
dichloromethane (10ml), and the mixture was cooled to 0°C. Trifluoroacetic acid (3ml) was 
5 slowly added and the mixture was warmed to room temperature and stirred for 30 minutes. 
Solvent was removed in vacuo and the residue was dissolved in methanol, then applied to 
a SCX cartridge (Varian bond-elute, 10 g) and washed with methanol and then a mixture of 
2M ammonia/methanol. The basic fractions were combined and solvent was removed in 
vacuo to afford the title compound. MS (ES+) m/e 283 [M+H] + . 

0 

Step 3: Methyl 6-(3-cyciobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-3- 
py rid i necarboxy I ate 



Step 3 was carried out using an analogous method to that described for Example 194 step 
15 4 using methyl 6 - (2 , 3 ,4 , 5-tetra hyd ro- 1 H-3-benzazepin-7-yl)-3-pyridinecarboxylate (product 
of E198, step 2). MS (ES+) m/e 337 [M+H] + . 



Methyl 6-(3-cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin~7-yl)-3-pyridinecarboxylate 
(product of E198, step 3) (306mg, 0.91 mmol), was dissolved in methanol (10ml) and lithium 
hydroxide (36mg, dissolved in 5ml water) was added. The mixture was stirred at room 
temperature for 24 hours. The solvent was removed in vacuo and the residue was 
25 azeotroped with ether to afford the title compound. MS (ES+) m/e 323 [M+H] + 

Step 5: 6-(3-CycIobutyl»2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yI)-W-methyl-3- 
pyridinecarboxamide 



o 




20 
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6-(3-CycIobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yI)-3-pyridinecarboxylic acid (product 
of E198, step 4) (180mg, 0.56mmol), methylamine (2M in tetrahydrofuran (2.7ml), HATU 
(206mg, 0.67mmol), triethylamine (0.2ml, 1.34mmol) and A/,A/-dimethylformamide (5ml) 
5 were stirred at room temperature for 16 hours. Solvent was removed in vacuo and the 
residue was dissolved in methanol. It was applied to a SCX cartridge (Varian bond-elute, 
10 g) and washed with methanol and then a mixture of 2M ammonia/methanol. The basic 
fractions were collected and the product was purified further by column chromatography 
eluting 0-10% (2M ammonia in methanol / dichloromethane) to afford the title compound. 
10 MS (ES+) m/e 336. [M+H]+ 



15 



Example 199 

3-Cyclobutyl-7-[5-(4-morpholm^ 
benzazepine (E199) 




Example 199 was prepared using an analogous method to that described for Example 198 
step 5 from 6-(3-cyclobutyl-2,3,4,5-tetrahydro-1H»3"benzazepin-7-yl)-3»pyridinecarboxylic 
acid (product of Example E198, Step 4) and morpholine, MS (ES+) m/e 392. [M+H] + . 



20 Example 200 

3-(3-Cyclobutyl-2,3,4,54etrahydro-1H-3-benzazepin-7-yl)-N-methylbenzamide (E200) 



25 




Step 1: 1,1-Dimethylethyl 7-{3-[(methylamino)carbonyl]phenyI}-1,2,4,5-tetrahydro-3H 
3 -be nzaze p i n e-3 -carboxy I ate 




Step 1 was carried out using an analogous method to that described for Example 197 step 
1 using 1,1-dimethyiethyl 7-(4,4,5,5-tetramethyl-1 J 3,2-dioxaborolan-2-"yl)-1,2,4,5-tetrahydro- 
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3H-3-benzazepine-3-carboxylate (product of Example E194, Step 1) (300mg, 0.80mmol) 
and 3-bromo-N-methyIbenzamide (189mg, 0.88mmol). 1 H NMR (400MHz) CDCI 3 57.98 
(1H (s) CH-Ar), 87.70 (2H (m) CH-Ar), 57.49 (1H (t) CH-Ar), 57.37 (2H (m) CH-Ar), 57.21 
(1H (s) CH-Ar), 56.21 (1H (s) N-H), 53.56 (4H (m) 2xCH 2 ), 53.05 (3H (d) CH 3 ), 52.95 (4H 
5 (m) 2xCH 2 ), 51 .49 (9H (s) 3xCH 3 ). 

Step 2: 3-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yI)-N-methylbenzamide 

H 




Step 2 was carried out using an analogous method to that described for Example 98 steps 
10 2-3 using 1,1-dimethylethyl 7-{3-[(methylamino)carbonyl]phenyl}-1 ,2,4,5-tetrahydro-3H-3- 
benzazepine-3-carboxylate (product of E200, step 1); MS (ES+) m/e 335. [M+H] + . 

Example 201 - 204 (E201 -204) 

Examples 201-204 were prepared using an analogous method to that described for 
15 Example 200 steps 1-2 from 1,1-dimethylethyl 7-(4,4,5,5-tetramethyl-1 ,3,2-dioxaborolan-2- 
yl)-1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (product of Example E194, Step 1) 
and the appropriate halide indicated in the table below. 



Example 


Halide 


LC/MS 
(M+H + ) 


5-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3- 

benzazepin-7-yI)-2-furancarbonitrile 

(E201) 


5-bromo-2- 
furancarbonitrile 


293 


3-Cyclobutyl-7-(1,3-thiazol-2-yl)-2,3,4,5- 
tetrahydro-1 H-3-benzazepine 
(E202) 


2-bromo-1 ,3-thiazole 

* 


285 


4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3- 

benzazepin-7-yl)-N,3-dimethylbenzamide 

(E203) 


4-bromo-N , 3-d i methyl 
benzamide (PCT Int. Appl. 
(1995), 19 pp. WO 
9526328 A1) 


353 


4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3- 

benzazepin-7-yl)-3-fluoro-N-methylbenzamide 

(E204) 


4-bromo-3-f I uoro-N- 
methylbenzamide (D8) 


349 



20 Example 205 

6-{[4-(3-Cyclobutyl-2,3,4,5-te^ 
pyridinecarboxamide 
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-o 



Step 1: 1,1-Dimethylethyl 7-(4-hydroxyphenyl)-1,2,4,5-tetrahydro-3H-3-benzazepine-3- 
carboxylate 



Step 1 was carried out using an analogous method to that described for Example 197 step 
1 using 1,1-dimethylethyl 7-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1,2,4,5-tetrahydro- 
3H-3-benzazepine-3-carboxylate (product of Example E194, Step 1) (1g, 2.68mmol) and 4- 
bromophenol (556mg, 3.21 mmol). To afford the title compound. MS (ES+) m/e 340 [M+H- 
100] + . 

Step 2: 1,1-Dimethylethyl 7-[4-({5-[(methylamino)carbonyl]-2-pyrldinyl}oxy)phenyl]- 
1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate 



1 ,1-DimethylethyI 7-(4-hydroxyphenyl)-1 ,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate 
(product of E205, step 1) (120mg, 0.35mmol) was dissolved in dimethylsulfoxide (10ml) 
and cooled to 0°C. Sodium hydride (25mg, 1.06mmol) was then added and the mixture was 
stirred for 30 minutes at 0°C. 6-chloro-/V-methyl-3-pyridinecarboxamide (PCT Int. Appl. 
(2002), WO 20020461 86)(1 81 mg, 1.06mmol) was then added and the mixture was heated 
at 120°C for 48 hours. The reaction mixture was cooled to room temperature and poured 
onto ice/water, it was extracted into dichloromethane (x3), washed with water, then brine 
and dried using sodium sulphate. The product was purified by column chromatography 
eluting 5-20% (ethylacetate / hexane) to afford the title compound. MS (ES+) m/e 374 
[M+H-100] + (loss of carboxylate group). 

Step 3: 6-{[4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)phenyl]oxy}-N- 
methyl-3-pyridinecarboxamide 




o. 




H 
N 
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Step 3 was carried out using an analogous method to that described for Example 198 steps 
2-3 using 1,1-dimethylethyI 7-[4-({5-[(methylamino)carbonyl]-2-pyridinyl}oxy)phenyl]- 
1,2,4,5-tetrahydro-3H-3-benzazepine-3-carboxylate (product of E205, step 2) to afford the 
title compound. MS (ES+) m/e 428 [M+H] + . 



Example 206 

3~cyclobutyl-7-[1 -(tetrahydro 
1H-3-benzazepine (E206) 




A mixture of tetrahydro-2H-pyran-4-carboxylic acid (62mg, 0.48mrnol), A/- 
Cyclohexylcarbodiimide W-methyl polystyrene (282mg, 0.4mmol), and 1- 
hydroxybenzotriazole (65mg, 0.48mmol) in dry dimethylformamide (2ml) were stirred under 
argon at room temperature for 60 minutes. A solution of 3-cyclobutyi-7-(4-piperidinyl)- 
2,3,4,5-tetrahydro-1H-3-benzazepine (D12) (69mg, 0.24mmol) in dry dimethylformamide 
(0.5ml) was added, and the reaction mixture left to stir at room temperature for one day. 
The mixture was applied to a SCX ion exchange cartridge (Varian bond-elute, 5g), washed 
with methanol and then with a 2M ammonia in methanol solution. The combined basic 
fractions were concentrated in vacuo and the resulting residue purified by column 
chromatography eluting with a mixture of 2M ammonia in methanol and dichloromethane 
(1-2%) to afford the title product; MS (ES+) m/e 397 [M+H] + . 



Examples 207-220 (E207-220) 

Examples 207-220 (E207-E220) were prepared using an analogous method to that 
described for Example 206 (E206) from 3-cyclobutyl-7-(4-piperidinyl)-2,3,4,5-tetrahydro-1H- 



Example 


Acid 


LC/MS 
(M+H + ) 


5-{[4-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3- 
benzazepin-7-yl)-1-piperidinyl]carbonyl}-2- 
pyridinecarbonitrile (E207) 


6-cyano-3- 

pyridinecarboxylic acid 


415 


3.{[4-(3- cyc |obutyl-2,3,4,5-tetrahydro-1H-3- 
benzazepin-7-yl)-1-piperidinyl]carbonyl}benzonitrile 


3-cyanobenzoic acid 


413 
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(E208) 






Q r^\/r*\r\{~\i lt\/l— 7— — (*~)— X\\IYCX~7\V\\l\r*C\X'Y\(~\X m \\l\\-./S.--. 

o-CyOiQDUiy i t 1 1 — \£.-\jy\ dz.ii lyiocu uui iyi / *+ 

piperidinyl]-2,3,4,5-tetrahydro-1/-/-3-benzazepine 
(E209) 


P-nx/r?* 7i npra rho y\/I i r* 
z_"*|~/y i c4Z.ii idscti \j\jj\y no 

acid 


391 


o~cyciODULyi # \ i -|\*t-i iuui upi it?i iyi ^udi uui iy ij ^+ 

piperidinyl}-2 s 3,4,5-tetrahydro-1/-/-3-benzazepine 
(E210) 


*T~l IUUI UUCl IZ.UIU CtOlU 


407 


f -[ l-^Z, 1 ,0-DcnZ.OXaUlaZ.Ul-O-yiL*cll UUI iyiy-*r" 

piperidinyll-S-cyclobutyl^^^^-tetrahydro-IH-S- 
benzazepine (E21 1 ) 


O -i Q_horT7ovaHisn , 7T^lo-. 
z_, 1 ,0~Ut2l IZ.lJAaUlclZ.vJlt;"" 

5-carboxylic acid 


zl^l 

HO I 


o-Gyoiuuuiyi / ^ i -\[u-^u m iuui ui i ion iyi j o - 

pyridinyl]carbonyl}-4-piperidinyl)-2,3,4,5-tetrahydro- 
1 H-3-benzazepine (E212) 


u-^u ii iuui ui i it? ii iyi j \j 

pyridinecarboxylic acid 
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o-cyciouuiyi / [ ' \ ' * on nc»zui-T-yiucti uui iyi / 1 

piperidinyl]-2,3,4,5-tetrahydro-1H-3-benzazepine 

^ L_Z_ 1 o ^ 


1 ,0 U I1C1Z.LJIC *"+ 

carboxylic acid 
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3-cyclobutyl-7-{1-[(2-fluorophenyl)carbonyl]-4- 

UlUol IUU iy 1/ •"^.,0, t t,vJ*"loii dl lyui W 111 o uci I^Cl^LCi^JII IC 

(E214) 


2-fluorobenzoic acid 


407 

TV/ f 


3-cyclobutyl-7-[1-(2-pyridinylcarbonyl)-4-piperidinyl]- 

9 1 A 'S-tptmhvdm-l H-?-hpn7f37pnine (E215^ 

Z- , O J IC LI d 1 1 y V_4 1 w ill \J U\Zi i£-Cl{-VD\J\ \ IC> \ 1 — *— 1 v-/ J 


2-pyridinecarboxyIic 


390 


3-cyclobutyl-7-[1-(3-pyridinylcarbonyl)-4-piperidinyl]- 
2,3,4,5-tetrahydro-1 H-3-benzazepine (E21 6) 


3-pyridinecarboxylic 
acid 


390 


Q /-k\/i-^lrtl-M it\/l 7 f*1 /m/ro^nlnn C_ ol i~\\/ri m i Hi n—^- 
o-cyciOuUiyi- / -[ i-^pyrazoio[ i ,o-cijpyriiiiiuiii-o- 

ylcarbonyl)-4-piperidinyl]-2,3,4,5-tetrahydro-1H-3- 
benzazepine (E217) 


uyi ciz.uiul i >u 

a]pyrimidine-3- 
carboxylic acid 


430 
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piperidinyl]-2,3,4,5-tetrahydro-1H-3-benzazepine 
(E218) 


6- 

quinoxalinecarboxylic 
acid 


441 


3-rvclobut\/l-7-ri-r5-auinoxalinvlcarbonvn-4- 

piperidinyi]-2,3,4,5-tetrahydro-1/-/-3-benzazepine 

(E219) 


5- 

q uinoxalinecarboxylic 
acid 


441 


3~cycIobutyl-7-{1-[(6-methyl~3-pyridinyl)carbonyI]-4- 

piperidiny!}-2,3,4,5-tetrahydro-1H-3-benzazepine 

(E220) 


6-methyl-3- 
pyridinecarboxylic acid 


404 



Example 221 

3-cyclobutyl-7-[1 -(6-methy^ 
benzazepine (E221) 
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3-CyclobutyI-7-(4-piperidinyl)-2,3,4,5-tetrahydro~1H-3-benza2epine (D12) (141 mg, 
0.50mmol), 5-bromo-2-methylpyridine (109mg, 0.63mmol), sodium tert-butoxide (34mg, 
0.98mmol), tris(dibenzylideneacetone)dipalladium(0) (26mg, 0.04mmol) and 2- 
5 (dicyc!ohexylphosphanyI)-A/,A/-dimethyl-2-biphenyiamine (32mg, 0.11mmol) were mixed in 
4ml of dry 1,4-dioxan. The reaction mixture was heated in microwave at 120°C for 10 min. 
The mixture was applied to a SCX ion exchange cartridge (Varian bond-elute, 5g), washed 
with methanol and then with a 2M ammonia in methanol solution. The combined basic 
fractions were concentrated in vacuo and the resulting residue purified by column 
10 chromatography eluting with a mixture of 2M ammonia in methanol and dichloromethane 
(4%) to give a yellow solid which was triturated with diethyl ether to afford the title product; 
MS (ES+) m/e 376 [M+H] + . 

Example 222 
15 3-cyclobutyl-7-{1-[6-(^ 
3-benzazepine (E222) 



The title compound was prepared from 3-Cyclobutyl-7-(4-piperidinyl)-2,3,4,5-tetrahydro-1H- 
3-benzazepine (D12) and 5-bromo-2-(trifluoromethyl)pyridine using the same method 
20 described for the preparation of Example 221 . MS (ES+) m/e 430 [M+Kf . 

Example 223 

3-[4-(3-cyclobutyl-2,3,4,5-teto 
(E223) 



3-Cyciobutyl-7-(4-piperidinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine (D12) (160mg, 
0.56mmol), 3-bromobenzonitriIe (108mg, 0.59mmol), cesium carbonate (255mg, 
0.79mmol), palladium acetate (7mg, 0.03mmol) and (9,9-dimethyl-9H-xanthene-4,5- 
diyl)bis(diphenylphosphane) (26mg, 0.04mmol) were mixed in 2.5ml of toluene. The 
30 reaction mixture was heated in microwave at 140°C for 60 minutes. Ethyl acetate was 
added and the mixture filtered through celite, washed with brine, dried over anhydrous 
magnesium sulfate and concentrated in vacuo. The crude residue was purified by column 




25 
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chromatography eluting with a mixture of 2M ammonia in methanol and dichloromethane 
(1-2%) to afford the title product; MS (ES+) m/e 386 [M+H] + . 

Example 224 
5 4^4-(3-cyclobutyl-2,3A54e^ 



3-Cyclobutyl-7-(4-piperidinyI)~2,3,4,5-tetrahydro-1H-3-benzazepine (D12) (143mg, 
O.SOmmol), 4-bromobenzonitrile (109mg, 0.60mmol), cesium carbonate (249mg, 

10 0.76mmol), palladium acetate (12mg, O.OSmmol) and (9,9-dimethyl-9H-xanthene-4,5- 
diyl)bis(diphenylphosphane) (26mg, 0.04mmol) were mixed in 1.5ml of toluene and 1ml of 
acetonitrile. The reaction mixture was heated in microwave at 140°C for 120 minutes. The 
mixture filtered through celite and applied to a SCX ion exchange cartridge (Varian bond- 
elute, 5g), washed with methanol and then with a 2M ammonia in methanol solution. The 

15 combined basic fractions were concentrated in vacuo and the resulting residue purified by 
column chromatography eluting with a mixture of 2M ammonia in methanol and 
dichloromethane (3-5%) to afford the title product; MS (ES+) m/e 386 [M+H] + . 

Example 225 

20 6-[4-(3-cycIobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1-pipe 
pyridinecarboxamide (E225) 



3-Cyclobutyl-7-(4-piperidinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine (D 1 2) (1 OOmg, 
0.35mmol), 6-chloro-N-methyl-3-pyridinecarboxamide (PCT Int. Appl. (2002), WO 

25 20020461 86) (72 mg, 0.42mmol) and potassium carbonate (107mg, 0.77mmol) were mixed 
in 2ml of 1-methyl-2-pyrrolidinone. The reaction mixture was heated in microwave at 210°C 
for 30 minutes. The mixture was applied to a SCX ion exchange cartridge (Varian bond- 
elute, 5g), washed with methanol and then with a 2M ammonia in methanol solution. The 
combined basic fractions were concentrated in vacuo and the resulting residue purified by 

30 column chromatography eluting with a mixture of 2M ammonia in methanol and 
dichloromethane (1-3%) to afford the title product; MS (ES+) m/e 419 [M+H] + . 

Example 226 

5«[4-(3-cyclobutyI-2,3,4,5-tetrah 
35 pyrazinecarboxamide (E226) 



(E224) 





o 
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Stepl : methyl 5-[4-(3-cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-1 
piperid i ny I] -2-pyrazi necarboxy I ate 




5 3-Cyclobutyl-7-(4-piperidinyl)-2,3,4,5-tetrahydro-1H-3-benza2epine (D12) (180mg, 
0.63mmol), methyl 5-chloro-2-pyrazinecarboxylate (222 mg, 1.27mmol) and potassium 
carbonate (183mg, 1.27mmol) were mixed in 5.5ml of 1-methyl-2-pyrrolidinone. The 
reaction mixture was heated in microwave at 210°C for 30 minutes. The mixture was 
applied to a SCX ion exchange cartridge (Varian bond-elute, 10g), washed with methanol 
10 and then with a 2M ammonia in methanol solution. The combined basic fractions were 
concentrated in vacuo and the resulting residue purified by column chromatography eluting 
with a mixture of 2M ammonia in methanol and dichloromethane (0-2%) to afford the title 
product; MS (ES+) m/e 421 [M+H] + . 

15 Step 2: 5-[4-(3-cyclobutyl-2,3,4,54etrah^ 
pyrazinecarboxylic acid 




A solution of methyl 5-[4-(3-cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-1- 
piperidinyl]-2-pyrazinecarboxylate (product of E226, step 1) (167mg, 0.40mmol) in 
20 dichloromethane (2.5ml) was treated with cone. HCI (2.5ml) and the resulting biphasic 
mixture heated in a microwave at 100°C for 60 minutes. The mixture was concentrated in 
vacuo and azeotroped with toluene and dichloromethane to afford the crude product which 
was used directly in the next step. 

25 Step 3: 5-[4-(3-cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-1 -piperidinyl]-2~ 
pyrazinecarbonyl chloride 
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A suspension of 5-[4-(3-cyclobutyl-2,3,4^ 

2-pyrazinecarboxylic acid (product of E226, step 2) (161mg, 0.40mmol) in dichloromethane 
(10ml) was treated with oxalyl chloride (0.15ml, 1.75mmol), followed by dimethylformamide 
(1 drop). The resulting clear solution was allowed to stir at room temperature for 1 hour. 
5 The mixture was then concentrated in vacuo and used directly in the next step. 

Step 4: 5-[4-(3-cyclobutyl-2,3,4,5-tetrahydro-1 W~3~benzazepin-7-yI)-1 -piperidinyl]-/V- 
methyl-2-pyrazinecarboxamide 



10 To a solution of 5-[4-(3-cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-1 -piperidinyl]-2- 
pyrazinecarbonyl chloride (product of E226, step 3) (169mg, 0.397mmol) in 
dichloromethane (10ml) at 0°C was added, dropwise, a 2M solution of methylamine in THF 
(4ml, 7.94mmol). The mixture was allowed to stir at 0°C for 15 minutes and then at room 

- 

temperature for 18 hours. The mixture was then concentrated in vacuo and purified by 
15 column chromatography eluting with a mixture of 2M ammonia in methanol and 
dichloromethane (2%). Recrystallisation from ethyl acetate afforded the title product; MS 
(ES+) m/e 420 [M+H]\ 

Example 227 
20 5-[4^3-cyclobutyI-2,3,4,5-teto 
pyrldinecarboxamide (E227) 



Step 1: 1,1-dimethylethyl 5-t4-(3-cyclobutyl-2,3,4,5-tetrahydro-lH-3-benzazepin-7-yl)- 
1-piperidinyl]~2-pyridinecarboxylate 



A mixture of 3-cyclobutyl-7-(4-piperidinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine (285mg, 
LOmmol) (D12), 1,1-dimethylethyl 5-bromo-2-pyridinecarboxylate (351 mg, 1.3mmol), tris 
(dibenzylidineacetone) dipalladium (23mg, 0.02mmol), caesium carbonate (482mg, 
1.5mmol) and 'xantphos' (51 mg, O.lmmol) in 1,4-dioxan (8ml) was heated at reflux for 18 
30 hours. The mixture was filtered through Celite and evaporated. The residue was purified by 
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column chromatography on silica eluting with 97-3 dichloromethane - 2M ammonia in 
methanol to afford the title compound MS (AP+) m/e 462 [M+H] + . 

Step 2: 5-[4-(3-cyclobutyi-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yI)-1 -piperidinyl]-2 
5 pyridinecarboxylic acid 



1,1-dimethylethyl 5-[4-(3-cyclobutyl-2,3,4,5-tetrahydro-lH-3-benzazepin-7-yl)-1-piperidinyl]- 
2-pyridinecarboxylate (product of E227, step 1) (650mg, 1.4mmol) was dissolved in 
trifluoroacetic acid (20ml) and water (2ml) and stirred at room temperature for 5 hours. The 
10 solvent was removed by evaporation in vacuo to obtain the title compound as a yellow oil 
which was used crude in the next step. 

Step 3: 5-[4-(3-cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7~yl)-1 -piperidinyl]-7V- 
methyl-2-pyridinecarboxamide 



A mixture of 5-[4-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1-piperidinyI]-2- 
pyridinecarboxylic acid (product of E227, step 2) (320mg, 0.79mmoi) and 1,1- 
(oxomethanediyl)bis-l /-/-imidazole (400mg, 2.5mmol) in dry tetrahydrofuran (5ml) was 
stirred at room temperature for 3 hours. A 2M solution of methylamine in tetrahydrofuran 
20 (10ml, 20mmol) was added and the mixture heated at 40°C for 18 hours. This was poured 
into water and extracted with ethyl acetate. The extracts were dried (sodium sulphate) and 
evaporated. The residue was purified on an SCX ion exchange cartridge eluting with 
methanol and then 2M ammonia in methanol to afford the title compound as a cream 
powder MS (AP+) m/e 419 [M+H] + . 

25 

Example 228 

1 _{6^4-(3-Cyclobutyl-2,3 A5-teto 
pyridinyl}-2-pyrrolidinone (E228) 



o 
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Step 1 : 3-Cyclobutyl-7-[1 -(5-iodo-2-pyridinyl)-4-piperidinyl]-2,3,4,5-tetrahydro-1 H-3- 
benzazepine 



5 A mixture of 3-cyciobutyl-7-(4-piperidinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine (D1 2) 
(79mg, 0.28mmol), 2-chloro-5-iodopyridine (107mg, 0.44mmol) and potassium carbonate 
(1 19mg, 0.87mmol) in A/-methyl pyrrolidinone (4ml) was heated in a microwave reactor at 
100°C (high absorbance) for 30 minutes snd then at 180°C for 60 minutes. The mixture 
was purified on an SCX ion exchange cartridge eluting with methanol and then 2M 
10 ammonia in methanol. The basic fractions were combined and evaporated. The residue 
was purified by column chromatography on silica eluting with 98-2 dichloromethane - 2M 
ammonia in methanol to afford the title compound MS (AP+) m/e 488 [M+H] + . 

Step 2: 1 -{6-[4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1 -piperidinyI]-3~ 
1 5 pyridinyl}-2 -pyrrolidinone 



A mixture of 3-cyclobutyl-7-[1-(5-iodo-2-pyridinyI)-4-piperidinyl]-2,3,4,5-tetrahydro-1H-3- 
benzazepine (product of E228, step 1) (75mg, 0.15mmol), 2-pyrrolidinone (0.04ml, 
0.52mmol), potassium carbonate (79mg, O.55mmol), copper (I) iodide (18 mg, 0.09mmol) 

20 and A/^-dimethyl-l^-ethanediamine (0.O2 ml, 0.18mmol) in 1,4-dioxan (3ml) was heated 
in a microwave reactor at 140°C (high absorbance) for 20 minutes. The mixture was 
purified on an SCX ion exchange cartridge eluting with methanol and then 2M ammonia in 
methanol. The basic fractions were combined and evaporated. The residue was purified by 
column chromatography on silica eluting with 97-3 dichloromethane - 2M ammonia in 

25 methanol to afford the title compound MS (AP+) m/e 445 [M+H] + . 

Example 229 

3-Cyclobutyl-7-(4-pyridinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine (E229) 
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Step 1: 1,1-Dimethylethyl 7-(4-pyridinyI)-1,2,4,5-tetrahydro-3f/-3-benzazepine-3 
carboxylate 




Tetrakis triphenylphosphino palladium (0) (375mg, 0.33mmol) was added to a mixture of 
1 ,1-dimethylethyl 7-{[(trifluoromethyl)sulfonyl]oxy}-1 ,2,4,5-tetrahydro-3/-/-3-benzazepine-3- 
carboxylate (D1) (1.29g, 3.25mmol) and 4-pyridinylboronic acid (0.6g, 5.0mmol) in 
dimethoxyethane (40ml) and 1 M sodium carbonate solution (4ml). The resulting mixture 
was heated at reflux for 3 hours and allowed to cool to room temperature. The mixture was 
evaporated in vacuo and the residue purified by silica column chromatography eluting with 
1-1 pentane - ethyl acetate to afford the title compound as a colourless crystalline solid 
(0.62g, 59%) MS (AP+) m/e 325 [M+H] + . 

Step 2: 7-(4-Pyridinyl)-2,3,4,5-tetrahydro-1W-3-benzazepine 




A solution of 1,1-dimethylethyl 7-(4-pyridinyl)-1,2,4,5-tetrahydro-3H-3-benzazepine-3- 
carboxylate (product of E229, step 1) (1.15g, 3.54 mmol) in dichloromethane (10ml) was 
added drop-wise to a 4M solution of hydrogen chloride in dioxan (10ml). The resulting 
mixture was stirred at room temperature for 1 hour and was diluted with ethyl acetate. The 
resulting solid was collected by filtration and dissolved in water. The pH was adjusted to 12 
by the addition of 2M sodium hydroxide solution and the mixture extracted with ethyl 
acetate. The extracts were combined, dried (sodium sulphate) and evaporated to give a 
colourless powder (0.52g, 66%) MS (AP+) m/e 225 [M+H] + . 

Step 3: 3-Cyclobutyl-7-(4-pyridiny[)-2,3,4,5-tetrahydro-1 H-3-benzazepine 

) n -<> 




Sodium triacetoxyborohydride (0.38g, 1.8 mmol) was added to a mixture of 7-(4-pyridinyl> 
2,3,4,5-tetrahydro-1H-3-benzazepine (product of E229, step 2) (0.2g, 0.9mmol) and 
cyclobutanone (0.33ml, 1.8mmol) in dichloromethane (3ml) and the mixture stirred for 3 
days. The mixture was diluted with methanol and purified on an SCX ion exchange 
cartridge eluting with methanol and then 2M ammonia in methanol. The basic fractions 
were combined and evaporated, the residue was purified by column chromatography on 
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silica eluting with 97-3 dichloromethane - 2M ammonia in methanol to afford the title 
compound as a colourless crystalline solid (0.2 g, 80%) MS (AP+) m/e 279 [M+H] + . 

Example 230 

5 6-[4-(3-cyclopentyl-2,3A54etrahydro 
3-pyridinecarboxamide (E230) 

°TX>0 

Step 1 : 3-cyclopentyl-7-(4-pyridinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine 

10 A mixture of 7-(4-pyridinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine (3.74g, 16.7mmol) 
(product of E229, step 2), cyclopentanone (2.95ml, 33.3mmol), molecular sieves (4A , 800 
mg) and a 5% acetic acid/dichloromethane solution (120ml) was stirred at room 
temperature for 30 minutes. Sodium triacetoxyborohydride (7.0g, 33.3mmol) was then 
added and the mixture stirred at room temperature for 18 hours. The mixture was diluted 

15 with methanol and applied to a SCX ion exchange cartridge (Varian bond-elute, 10g), 
washed with methanol and then with a 2M ammonia in methanol solution. The combined 
basic fractions were concentrated in vacuo to afford the title product; MS (ES+) m/e 293 
[M+H] + . 

20 Step 2: 3-cyclopentyl-7-(4-piperidinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine 

3-cyclopentyI-7-(4-pyridinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine (product of E230, step 1) 
(4.8g, 16.4mmol) was dissolved in a mixture of ethanohacetic acid (10:1) (198ml). Platinum 
oxide (480mg) was added and the reaction mixture was heated at 50°C under hydrogen (50 
25 psi) for 24 hours. The mixture was then concentrated in vacuo and applied to a SCX ion 
exchange cartridge (Varian bond-elute, 10g), washed with methanol and then with a 2M 
ammonia in methanol solution. The combined basic fractions were concentrated in vacuo 
and purified by column chromatography eluting with a mixture of 2M ammonia in methanol 
and dichloromethane (5-10%) to afford the title product; MS (ES+) m/e 299 [M+H] + . 

30 

Step 3: 6-[4-(3-cycIopentyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)~l -piperidinyl]-JV- 
methyl-3-pyridinecarboxamide 
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3-cyclopentyl-7-(4-piperidinyl)-2,3,4,5--tetrahydro-1/-/-3--benzazepine (product of E230, step 
2) (112mg, 0.38mmol), 6-chloro-N-methyl-3-pyridinecarboxamide (PCT Int. Appl. (2002), 
WO 20020461 86)(84mg, 0.49mmol), and potassium carbonate (116mg, 0.83mmol) were 
5 mixed in 2ml of 1-methyl-2-pyrrolidinone. The reaction mixture was heated in microwave at 
210°C for 30 minutes. The mixture was applied to a SCX ion exchange cartridge (Varian 
bond-elute, 10g), washed with methanol and then with a 2M ammonia in methanol solution. 
The combined basic fractions were concentrated in vacuo and the resulting residue purified 
by column chromatography eluting with a mixture of 2M ammonia in methanol and 
10 dichloromethane (1-3%) to afford the title product; MS (ES+) m/e 433 [M+H] + . 

Example 231 

3-CyclopentyI~7~{1 -[6-(trifl 
1H-3-benzazepine (E231) 



15 F 

3-Cyclopentyl-7-(4-piperidinyl)-2,3,4,5-tetrahydro-1/-/-3-benzazepine (product of E230, step 

2) (0.1 g, 0.33mmol), 2-trifluoromethyl-5-bromo pyridine (83mg, 0.37mmol), tris 

(dibenzylidineacetone) dipalladium (13mg, 0.02 mmol 2-(dicyclohexylphosphanyl)-A/,A/- 

dimethyl-2-biphenylamine (20mg, 0.06mmol) and sodium ferf-butoxide (63mg, 0.66mmol) 

20 in dioxan (3ml) was heated in a microwave reactor at 120°C for 5 minutes. The crude 

mixture was purified on an SCX ion exchange cartridge eluting with methanol and then 2M 

ammonia in methanol. The basic fractions evaporated and the residue purified by column 

chromatography on silica eluting with 95-5 dichloromethane - 2M ammonia in methanol to 

afford the title compound as a yellow solid (46 mg, 31%) MS (AP+) m/e 444 [M+H] + . 

25 

Example 232 

Methyl 5-[4-(3-cyclopentyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-1 -piperidinyl]-2- 
pyrazinecarboxylate (E232) 



30 A mixture of 3-Cyclopentyl-7-(4-piperidinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine (product 
of E230, step 2) (0.5g, 1.68mmol), potassium carbonate (0.46g, 3.35mmol) and methyl 5- 
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chIoro-2-pyrazinecarboxylate (0.58g, 3.35mmol) in dimethylformamide (20ml) was heated 
at 90°C for 3 hours. The crude mixture was purified on an SCX ion exchange cartridge 
eluting with methanol and then 2M ammonia in methanol. The basic fractions evaporated 
and the residue purified by column chromatography on silica eluting with 95-5 
5 dichloromethane - 2M ammonia in methanol to afford the title compound as a yellow solid 
(0.55 g, 75%) MS (AP+) m/e 435 [M+H] + . 

Example 233 

5-[4-(3-CyclopentyI-2,3A54etrahydro-1H-3-benzazepin-7-yl)-1-piperi 
10 2-pyrazinecarboxamide (E233) 




Step 1 : 544-(3-Cyclopentyl-2,3,4,54etrahydro-1H-3-benzazepin-7-yl)-1-piperidinyl]-2- 
pyrazinecarboxylic acid 




15 A solution of methyl 5-[4-(3-cyclopentyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-1- 
piperidinyl]-2-pyrazinecarboxylate (E232) (100mg, 0.23rnmol) in methanol (5ml) was 
treated with 1M sodium hydroxide solution (1ml) and heated at reflux for 90 minutes. The 
mixture was acidified using 2 M hydrochloric acid and purified on an SCX ion exchange 
column eluting with methanol and then 2M ammonia in methanol. The basic fractions were 

20 evaporated to afford the title compound as a yellow solid MS (AP+) m/e 421 [M+H] + . 

Step 2: 5-[4-(3-CycIopentyl-2,3,4,5-tetrah^ 
methyl-2-pyrazinecarboxamide 




25 A solution of 5-[4-(3-Cyclopentyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-1 -piperidinyl]-2- 
pyrazinecarboxylic acid (product of E233, step 1) (100rng, 0.24mmol) in tetrahydrofuran 
(3ml) was treated with A/^-dicyclohexylcarbodiimide (39mg, 0.24mmol) and stirred at room 
temperature for 18 hours. This mixture was treated with 2M methylamine in tetrahydrofuran 
(0.24ml, 0.48mmol) and stirred at room temperature for 1 8 hours. The mixture was purified 

30 on an SCX ion exchange column eluting with methanol and then 2M ammonia in methanol. 
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The basic fractions were evaporated to afford the title compound as a colourless solid MS 
(AP+) m/e 434 [M+H] + . 

Example E234 
4-({4-[3-(2-methylcyclo^ 
piperidinyI}carbonyI)benzonitrile (E234) 

o 




Step 1: 1,1-dimethylethyl 7-(4-piperidinyl)-1,2,4,5-tetrahydro-3/f-3-benzazepine-3- 
carboxylate 

HN' 




10 

1 J -Dimethylethyl 7-(1-{[(phenylmethyl)oxy]carbonyl}-1 ,2,3,6-tetrahydro-4-pyridinyl)-1 ,2,4,5- 
tetrahydro-3H-3-benzazepine-3-carboxylate (D9) (2.09g, 4.52mmol) was dissolved ethanol 
(140ml). Palladium on charcoal (720mg, 10% palladium/charcoal paste) was added and the 
reaction mixture was heated at 40°C under hydrogen (50 psi) for 24 hours. The mixture was 
15 then filtered through celite and concentrated in vacuo. The resulting oil was re-dissolved in 
dichloromethane and evaporated three times and then re-dissolved in diethyl ether and 
evaporated twice to yield the title product; MS (ES+) m/e 331 [M+H] + . 

Step 2: 1 ,1 -dimethylethyl 7-{1 -[(4-cyanophenyl)carbonyl]-4-piperidinyl}-1 ,2,4,5- 
20 tetrahydro-3H-3-benzazepine-3-carboxy!ate 




A mixture of 4-cyanobenzoic acid (1.39g, 4.66mmol), /V-Cyclohexylcarbodiimide /V-methyl 
polystyrene (4.48g, 9.32mmol), and 1-hydroxybenzotriazole (1.25g, 9.32mmol) in dry 
dimethylformamide (20ml) were stirred under argon at room temperature for 60 minutes. A 

25 solution of 1 ,1 -dimethylethyl 7-(4-piperidinyl)-1 ,2,4,5-tetrahydro-3/-/-3-benzazepine-3- 
carboxylate (product of E234, step 1)(1.54g, 4.66mmol) in dry dimethylformamide (10ml) 
was added, and the reaction mixture left to stir at room temperature for 3 hours. The 
mixture was filtered, diluted with water (60ml) and extracted with ethyl acetate (4 x 60ml). 
The combined organic phases were washed with a saturated sodium bicarbonate solution 

30 (2 x 60ml) and brine (2 x 60ml). The organic phase was dried over magnesium sulphate 
and concentrated in vacuo. The resulting residue was purified by column chromatography 
eluting with a mixture of ethyl acetate in pentane (20-50%) to afford the title product; MS 
(ES+) m/e 360 [M-BOCf. 
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Step 3: 4-{[4-(2,3,4,5-tetrahydro-1H"3-benzazepin-7-yl)-1- 
piperidinyi]carbonyI}benzonitri!e 




1 ,1 -dimethylethyl 7-{1 -[(4-cyanophenyl)carbonyl]-4-piperidinyl}-1 ,2,4,5-tetrahydro-3H~3- 
benzazepine-3-carboxylate (product of E234, step 2) (1.61g, 3.51mrnol) was dissolved in 
dichloromethane (5ml) at 0°C and treated with trifluoroacetic acid (5ml). The solution was 
stirred at room temperature for 5 hours and concentrated in vacuo, co-evaporating with 
dichloromethane. The residue was re-dissolved in dichloromethane and ammonia 0.88 
(10ml) was added. The organic phase was separated and the aqueous phase extracted 
with dichloromethane (4 x 10ml). The combined organic phases were washed with water 
(10ml), dried over magnesium sulphate and concentrated in vacuo to yield a yellow oil 
which was co-evaporated with diethyl ether to afford the title compound. MS (ES+) m/e 360 
[M+H] + . 

Step 4: 4-({4-[3-(2-methylcyclopentyl)-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl]-1 - 
piperidinyl}carbonyl)benzonitrile 



o 




4-{[4-(2,3,4,5-tetrahydro-1 /-/-3-benzazepin-7-yl)-1 -piperidinyl]carbonyl}benzonitrile (product 
of E234, step 3)(160 mg, 0.45mmol) was dissolved in anhydrous dichloromethane (3ml) 
and treated with 2-methylcyclopentanone (0.1ml, 0.93mmol), followed by acetic acid 
(0.5ml). The reaction mixture was allowed to stir at room temperature for one hour. Sodium 
triacetoxyborohydride (250mg, 1.32mmol) was added and the reaction mixture stirred at 
room temperature for 18 hours. The mixture was diluted with methanol and applied to a 
SCX cartridge (Varian bond-elute, 5 g) and washed with methanol and then a mixture of 2M 
ammonia/methanol. The basic fractions were combined and solvent was removed in vacuo. 
The resulting residue was purified by column chromatography eluting with a mixture of 
methanol and dichloromethane (0-10%) to afford the title product; MS (ES+) m/e 442 
[M+H] + . 

Example 235-236 (E235-E236) 

Examples 235-236 were prepared using an analogous method to that described for 
Example 234 step 4 from 4-{[4-(2,3,4,5-tetrahydro-1/-/-3-benzazepin-7-yI)-1- 
piperidinyl]carbonyl}benzonitrile (product of E234, step 3) and the appropriate ketone 
indicated in the table below. 



Example 


Ketone 


LC/MS 
(M+H + ) 


4-{f4„(3. cyc |ohexyl-2,3,4,5-tetrahydro-1H-3- 


cyclohexanone 


441 
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benzazepin-7-yl)-1- 
piperidinyl]carbonyl}benzonitrile(E235) 






4-{[4-(3-cyclopentyl-2,3,4,5-tetrahydro-1H-3- 
benzazepin-7-yl)-1 - 
piperidinyl]carbonyl}benzonitrile (E236) 


cyclopentanone 


428 



20 



Example 237 

N-(4-cyanophenyI)-4-(3-cyclo^ 
piperidinecarboxamide (E237) 




4-Aminobenzonitrile (0.059g, 0.50mmol) in dry dichloromethane (5ml) was added dropwise 
to a 20% solution of phosgene in toluene (0.36ml, 0.75mmol) and the mixture was stirred at 

10 room temperature for 30 minutes. The solvents were removed in vacuo and the residue 
dissolved in dichloromethane (5ml) and treated with diisopropylethlamine (0.1 2ml, 
0.25mmol) followed by 3-cyclobutyl-7-(4-piperidinyl)-2,3,4,5-tetrahydro--1H-3-benzazepine 
(D12) (0.07g, 0.25mmol) in dichloromethane (1ml). The mixture was stirred at room 
temperature for 2 hours after which it was diluted with methanol and applied to an SCX 

15 cartridge (Varian bond-elute) and washed with methanol and then a mixture of 2M 

ammonia/methanol. The basic fractions were combined and the solvent removed in vacuo. 
The residue was purified by column chromatography eluting with a gradient of 
dichloromethane to 6% (2M 0.880 ammonia/methanol)/dichloromethane to afford the title 
compound; MS (ES+), m/e 429 [M +H] + 



Example 238 

N-(4-Cyanophenyl)-4-(3-cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-1- 
piperidinecarbothioamide (E238) 

N 




25 3-Cyclobutyl-7-(4-piperidinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine (D12) (0.1 5g, 

0.52mmol) and 4-isothiocyanatobenzonitrile (0.1 3g, 0.8mmol) in dry dimethylformamide 
(10ml) were stirred at room temperature for 3 hours. The reaction mixture was diluted with 
methanol and applied to an SCX cartridge (Varian bond-elute) and washed with methanol 
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and then a mixture of 2M ammonia/methanol. The basic fractions were combined and the 
solvent removed in vacuo to afford the title compound; MS (ES+), m/e 445 [M +H] + 

Example 239 
5 3-cycIobutyl-7-[4-(1-naphthalenyta^ 
benzazepine (E239) 



3- Cyclobutyl-7-(1-piperazinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine (D7) (10mg, 
0.04mmol) was dissolved in dichloromethane (1ml) and treated with 1- 
10 naphthalenecarboxylic acid (7mg, 0.04mmol) and di/sopropylethylamine (7jil, 0.04mmol). 
The reaction mixture was then passed through an aminopropyl cartridge and purified using 
reverse phase chromatography to yield the title product, MS (ES+) m/e 440 [M+H] + . 

Example 240 

15 4-(3-cycIobutyl-2,3A54etrahydro-1H-3-benzazepin-7-yl)-N-(4-fIuorophenyl 
piperazinecarboxamide (E240) 



Diisopropylethylamine (0.15ml, 0.86mmol) in dry THF (3ml) was cooled to 0°C and treated 
20 with triphosgene (0.052g, 0.18mmol). The mixture was stirred for 5 minutes and treated 
dropwise with a solution of 3- cyclobutyl-7-(1-piperazinyl)-2,3,4,5-tetrahydro-1H-3- 
benzazepine (D7) (0.10g, 0.36mmole) and diisopropylethylamine (0.15ml, 0.86mmol). After 
stirring for 20 minutes, 4-fluoroaniline (0.034ml, 0.35mmol) was added dropwise and the 
mixture was stirred overnight at room temperature. Ethyl acetate was added to the reaction 
25 mixture, which was subsequently filtered through celite. The filtrate was washed with water 
and brine, dried (MgS0 4 ) and concentrated in vacuo. The residue was dissolved in 
methanol and applied to an SCX cartridge (Varian bond-elute) and washed with methanol 
and then a mixture of 2M ammonia/methanol. The basic fractions were combined and the 
solvent removed in vacuo. The residue was triturated with dichloromethane and the 
30 resulting solid filtered and dried to afford the title compound; MS (ES+), m/e 423 
[M +H] + 

Examples 241 to 244 

Examples 241 to 244 were prepared using an analogous method to that described for 
35 Example 240 from 3-cyclobutyI~7-(4-piperidinyl)-2 J 3,4,5-tetrahydro-1 H-3-benzazepine (D1 2) 
and the appropriate amine as indicated in the table. 
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Example 


Amine 


LC/MS 
(M+H) + 


4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7- 
yl)-N~[4-(methyIoxy)phenyl]-1-piperidinecarboxamide 

) 


4-Methoxyaniline 


434 


N-(3-Cyanopheny!)-4-(3-cyclobutyl-2,3,4,5-tetrahydro- 
1 H-3-benzazepin-7-yl)-1 -piperidinecarboxamide 


3-Aminobenzonitrile 


429 


3-Cyciobutyl-7-[1-(1,3-dihydro-2H-isoindol-2- 
ylcarbonyl)-4-piperidinyl]-2,3,4,5-tetrahydro-1H-3- 
benzazepine (E243) 


Isoindoline 


430 


N-(6-cyano-3-pyridinyl)-4-(3-cyclobutyl-2,3,4,5- 
tetrahydro-1 H-3-benzazepin-7-yl)-1 - 
piperidinecarboxamide (E244) 


5-Amino-2- 
cyanopyridine 


430 



Example 245 

4-(3-cyclobutyl-2,3,4,54etrahydro-1H-3-benzazepin-7-yl)-N-3-pyridinylbenzamid 
5 (E245) 




Step 1: 1,1-Dimethylethyl 7-{4-[(3-pyridinylamino)carbonyl]phenyl}-1,2,4,5-tetrahydro- 
3H-3-benzazepine-3-carboxylate 




4-iodo-A/-3-pyridinylbenzamide (D13) (0.086g, 0.32mmole) in dimethoxyethane (7ml) and 
2M aqueous sodium carbonate solution (0.23ml) was treated with 1,1-dimethylethyl 7- 
(4,4,5,54etramethyl-1,3,2-dioxaborolan-2-yl)-1,2,4,54etrahydro-3H-3-benzaze^ 
carboxylate (E194 Step 1) (0.1 Og, 0.27mmol) and tetrakis(triphenyl phosphinepalladium(O)) 
15 (0.009g, 0.008mmol) and heated at 80°C for 18 hours. The reaction mixture was partitioned 
between ethyl acetate and water and the ethyl acetate layer dried (MgS0 4 ) and 
concentrated in vacuo. The residue was purified by column chromatography eluting with a 
gradient of dichloromethane to 10% (2M 0.880 ammonia/methanol)/dichloromethane to 
afford the title compound; MS (ES+), m/e 344 [M-BOC+H] + 
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Step 2: N-3-Pyridinyl-4-(2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)benzamide 




H 



1 ,1-DimethylethyI 7-{4-[(3-pyridinyiamino)carbonyl]phenyl}-1 ,2,4,5-tetrahydro-3H-3- 
benzazepine-3-carboxylate (product of E245, step 1) (0.059g, 0.13mmol) in 
5 dichloromethane (5ml) was cooled to 0°C and treated dropwise with trifluoroacetic acid 
(1ml). The mixture was stirred at room temperature for 1 hour after which the solvent was 
removed in vacuo and the residue dissolved in methanol and applied to an SCX cartridge 
(Varian bond-elute) and washed with methanol and then a mixture of 2M 
ammonia/methanol. The basic fractions were combined and the solvent removed in vacuo. 
10 The residue was purified by column chromatography eluting with a gradient of 

dichloromethane to 5% (2M 0.880 ammonia/methanol)/dichloromethane to afford the title 
compound; MS (ES+), m/e 344 [M +H] + 

Step 3: 4-(3-Cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yI)-N-3- 
15 pyridinylbenzamide 



A/-3-Pyridinyl-4-(2,3,4,5-tetrahydro-1H~3-benzazepin-7-yl)benz:amide (product of E245, step 
2) (0.031 g, 0.090mmol) in dichloromethane (3ml) and glacial acetic acid (0.15ml) was 
treated with cyclobutanone (0.02ml, 0.18mmol), and 4A molecoluar sieves (50mg) and 

20 stirred at room temperature for 10 minutes. Sodium triacetoxyborohydride (0.038g, 
0.18mmol) was added and the mixture stirred for 18 hours at room temperature. The 
reaction mixture was diluted with methanol and applied to an SCX cartridge (Varian bond- 
elute) and washed with methanol and then a mixture of 2M ammonia/methanol. The basic 
fractions were combined and the solvent removed in vacuo to afford the title compound; 

25 MS (ES+), m/e 398 [M +H] + 

Example 246 

Phenylmethyl 4-(3-cycIobutyI-2,3,4,5-tetrahydro-1 tf-3-benzazepin-7-yl)-1 - 
piperazinecarboxylate (E246) 




30 



The preparation of E246 is described in Description 4. 



Example 247 

35 Phenylmethyl 4-(3-cyclopentyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-l 
piperazinecarboxylate (E247) 
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The preparation of E247 is described in Description 5. 
Example 248 

5 3-Cyclopentyl-7-(1 -piperazinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine (E248) 

The preparation of E248 is described in Description 6. 
Example 249 

10 3- CyclobutyI-7-(l-piperazinyl)-2,3,4,5-tetrahydro-1H-3-benzazepine (E249) 

The preparation of E249 is described in Description 7. 
Example 250 

15 Phenylmethyl 4-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-3,6-dihydro- 
1(2H)-pyridinecarboxylate (E250) 

The preparation of E250 is described in Description 11. 

20 Example 251 

3-Cyclobutyl-7-(4-piperidinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine (E251 ) 

The preparation of E251 is described in Description 12. 
25 Example 252 

Methyl 6-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-3-pyridinecarboxylate 
(E252) 

The preparation of E252 is described in Step 3 of Example 198. 

30 

Example 253 

6-(3-CyclobutyI-2,3,4,5-tetrahydro-1H^ acid 
(E253) 

35 The preparation of E253 is described in Step 4 of Example 198. 
Example 254 

methyl 5-[4-(3-cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepm-7-yl)-1 -piperidinyl]-2- 
pyrazinecarboxylate (E254) 

40 

The preparation of E254 is described in Step 1 of Example 226. 
Example 255 
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5-[4-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1-piperidinyI]-2- 
pyrazinecarboxylic acid (E255) 

The preparation of E255 is described in Step 2 of Example 226. 

5 

Example 256 

1 ,1 -dimethylethyl 5-[4-(3-cyclobutyl-2,3,4,5-tetrahydro-1 H-3-benzazepin-7-yl)-1 - 
piperidinyl]-2-pyridinecarboxylate (E256) 

10 The preparation of E256 is described in Step 1 of Example 227. 

Example 257 

5-[4-(3-cyclobutyl-2,3,4,5-tetrahydro-1H-3-benzazepin-7-yl)-1-piperidinyl]-2^ 
pyridinecarboxylic acid (E257) 

15 

The preparation of E257 is described in Step 2 of Example 227. 

• - 

Example 258 

3-Cyclobutyl-7-[1 -(5-iodo-2-pyn 
20 benzazepine (E258) 

The preparation of E258 is described in Step 1 of Example 228. 
Example 259 

25 3-cyclopentyl-7-(4-pyridinyl)-2,3,4,5-tetrahydro-1 H-3-benzazepine (E259) 

The preparation of E259 is described in Step 1 of Example 230. 

» 

Example 260 

30 3-cyclopentyl-7-(4-piperidinyI)-2,3,4,5-tetrahydro-1 H-3-benzazepine (E260) 

The preparation of E260 is described in Step 2 of Example 230. 

Example 261 
35 5-[4-(3-Cyclopentyl-2,3A54etrah^^ 
pyrazinecarboxylic acid (E261) 

The preparation of E261 is described in Step 1 of Example 233. 

40 Example 262 

(5R)-3-(3-Cyc1obutyl~2,3,4,5-tetra^ 
oxazolidin-2-one (E262) 
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The preparation of E262 is described in Step 4 of Example 193. 
Abbreviations 
5 SCX: Strong cation exchange 
Biological Data 

A membrane preparation containing histamine H3 receptors may be prepared in accordance 
with the following procedures: 

10 

(i) Generation of histamine H3 cell line 

DNA encoding the human histamine H3 gene (Huvar, A. et al. (1999) Mol. Pharmacol. 
55(6), 1 101-1 107) was cloned into a holding vector, pCDNA3.1 TOPO (InVitrogen) and its 
cDNA was isolated from this vector by restriction digestion of plasmid DNA with the 

15 enzymes BamH1 and Not-1 and ligated into the inducible expression vector pGene 

(InVitrogen) digested with the same enzymes. The GeneSwitch™ system (a system where 
in transgene expression is switched off in the absence of an inducer and switched on in the 
presence of an inducer) was performed as described in US Patent nos: 5,364,791; 
5,874,534; and 5,935,934. Ligated DNA was transformed into competent DH5a E. coli host 

20 bacterial cells and plated onto Luria Broth (LB) agar containing Zeocin™ (an antibiotic 

which allows the selection of cells expressing the sh ble gene which is present on pGene 
and pSwitch) at 50jag ml" 1 . Colonies containing the re-ligated plasmid were identified by 
restriction analysis. DNA for transfection into mammalian cells was prepared from 250ml 
cultures of the host bacterium containing the pGeneHS plasmid and isolated using a DNA 

25 preparation kit (Qiagen Midi-Prep) as per manufacturers guidelines (Qiagen). 

CHO K1 cells previously transfected with the pSwitch regulatory plasmid (InVitrogen) were 
seeded at 2x1 0e6 cells per T75 flask in Complete Medium, containing Hams F12 
(GIBCOBRL, Life Technologies) medium supplemented with 10% v/v dialysed foetal bovine 
serum, L-glutamine, and hygromycin (10Ojj,g ml* 1 ), 24 hours prior to use. Plasmid DNA was 

30 transfected into the cells using Lipofectamine plus according to the manufacturers 

guidelines (InVitrogen). 48 hours post transfection cells were placed into complete medium 
supplemented with 500p,g ml" 1 Zeocin™. 

10-14 days post selection 10nM Mifepristone (InVitrogen), was added to the culture 
medium to induce the expression of the receptor. 18 hours post induction cells were 

35 detached from the flask using ethylenediamine tetra-acetic acid (EDTA; 1 :5000; 
InVitrogen), following several washes with phosphate buffered saline pH 7.4 and 
resuspended in Sorting Medium containing Minimum Essential Medium (MEM), without 
phenol red, and supplemented with Earles salts and 3% Foetal Clone II (Hyclone). 
Approximately 1x 10e7 cells were examined for receptor expression by staining with a 

40 rabbit polyclonal antibody, 4a, raised against the N-terminal domain of the histamine H3 
receptor, incubated on ice for 60 minutes, followed by two washes in sorting medium. 
Receptor bound antibody was detected by incubation of the cells for 60 minutes on ice with 
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a goat anti rabbit antibody, conjugated with Alexa 488 fluorescence marker (Molecular 
Probes). Following two further washes with Sorting Medium, cells were filtered through a 
50|a,m Filcon™ (BD Biosciences) and then analysed on a FACS Vantage SE Flow 
Cytometer fitted with an Automatic Cell Deposition Unit. Control cells were non-induced 
5 cells treated in a similar manner. Positively stained cells were sorted as single cells into 
96-well plates, containing Complete Medium containing 500|ag ml" 1 Zeocin™ and allowed to 
expand before reanalysis for receptor expression via antibody and ligand binding studies. 
One clone, 3H3, was selected for membrane preparation. 

10 

(ii) Membrane preparation from cultured cells 

All steps of the protocol are carried out at 4°C and with pre-cooled reagents. The cell pellet 
is resuspended in 10 volumes of homogenisation buffer (50mM N-2- 
hydroxyethylpiperazine-N^-ethanesulfonicacid (HEPES), 1mM ethylenediamine tetra- 

15 acetic acid (EDTA), pH 7.4 with KOH, supplemented with 10e-6M leupeptin (acetyl-leucyl- 
leucyl-arginal; Sigma L2884), 25n.g/ml bacitracin (Sigma B0125), , 1mM 
phenylmethylsulfonyl fluoride (PMSF) and 2x10e-6M pepstain A (Sigma)). The cells are 
then homogenised by 2 x 15 second bursts in a 1 litre glass Waring blender, followed by 
centrifugation at 500g for 20 minutes. The supernatant is then spun at 48,000g for 30 

20 minutes. The pellet is resuspended in homogenisation buffer (4X the volume of the original 
cell pellet) by vortexing for 5 seconds, followed by homogenisation in a Dounce 
homogeniser (10-15 strokes). At this point the preparation is aliquoted into polypropylene 
tubes and stored at -80°C. 

25 A histamine H1 cell line may be generated in accordance with the following procedure: 

(iii) Generation of histamine H1 cell line 

The human H1 receptor was cloned using known procedures described in the literature 
[Biochem. Biophys. Res. Commun. 1994, 201(2), 894]. Chinese hamster ovary cells stably 
30 expressing the human H1 receptor were generated according to known procedures 
described in the literature [Br. J. Pharmacol. 1996, 117(6), 1071]. 

Compounds of the invention may be tested for in vitro biological activity in accordance with 
the following assays: 

35 

(I) Histamine H3 functional antagonist assay (method A) 

For each compound being assayed, in a solid white 384 well plate, is added:- 
(a) 5jal of test compound diluted to the required concentration in 10% DMSO (or 5jil 
10% DMSO as a control); and 
'40 (b) 30pJ bead/membrane/GDP mix prepared by mixing Wheat Germ Agglutinin 

Polystyrene LeadSeeker® (WGA PS LS) scintillation proximity assay (SPA) beads with 
membrane (prepared in accordance with the methodology described above) and diluting in 
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assay buffer (20mM N^-Hydroxyethylpiperazine-N^-ethahesulfonic acid (HEPES) + 
100mM NaCI + 10mM MgCI 2 , pH7.4 NaOH) to give a final volume of 30|ul which contains 
5jug protein and 0.25mg bead per well, incubating at 4°C for 30 minutes on a roller and, just 
prior to addition to the plate, adding 10)iiM final concentration of guanosine 5' diphosphate 
5 (GDP) (Sigma; diluted in assay buffer). 

The plates were then incubated at room temperature for 30 minutes on a shaker followed 
by addition of: 

(c) 15jjJ 0.38nM [ 35 S]-GTPyS (Amersham; Radioactivity concentration=37MBq/ml; 
Specific activity=1160Ci/mmoI), histamine (at a concentration that results in the final assay 
10 concentration of histamine being EC 8 o). 

After 2-6 hours, the plate is centrifuged for 5 min at 1500 rpm and counted on a Viewlux 
counter using a 613/55 filter for 5 min/plate. Data is analysed using a 4-parameter logistical 
equation. Basal activity used as minimum i.e. histamine not added to well. 

15 (II) Histamine H3 functional antagonist assay (method B) 

For each compound being assayed, in a solid white 384 well plate, is added:- 

(a) 0.5fil of test compound diluted to the required concentration in DMSO (or 0.5|ul 
DMSO as a control); 

(b) 30jjJ bead/membrane/GDP mix prepared by mixing Wheat Germ Agglutinin 

20 Polystyrene LeadSeeker® (WGA PS LS) scintillation proximity assay (SPA) beads with 

membrane (prepared in accordance with the methodology described above) and diluting in 
assay buffer (20mM N-2-Hydroxyethylpiperazine-N-2-ethanesulfonic acid (HEPES) + 
100mM NaCI + 10mM MgCi 2 , pH7.4 NaOH) to give a final volume of 30jJ which contains 
5\xg protein and 0.25mg bead per well, incubating at room temperature for 60 minutes on a 

25 roller and, just prior to addition to the plate, adding 1 0fiM final concentration of guanosine 5' 
diphosphate (GDP) (Sigma; diluted in assay buffer); 

(c) 15jul 0.38nM [ 35 S]-GTPyS (Amersham; Radioactivity concentration=37MBq/ml; 
Specific activity=1 160Ci/mmol), histamine (at a concentration that results in the final assay 
concentration of histamine being EC 80 ). 
30 After 2-6 hours, the plate is centrifuged for 5 min at 1500 rpm and counted on a Viewlux 

counter using a 613/55 filter for 5 min/plate. Data is analysed using a 4-parameter logistical 
equation. Basal activity used as minimum i.e. histamine not added to well. 

(Ill) Histamine H1 functional antagonist assay 

35 

The histamine H1 cell line was seeded into non-coated black-walled clear bottom 384-well 
tissue culture plates in alpha minimum essential medium (Gibco /Invitrogen, cat no. 22561- 
021), supplemented with 10% dialysed foetal calf serum (Gibco/lnvitrogen cat no. 12480- 
021) and 2 mM L-glutamine (Gibco/lnvitrogen cat no 25030-024) and maintained overnight 
40 at 5% C0 2 , 37°C. 
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Excess medium was removed from each well to leave 10|jl. 30|al loading dye (250|nM 
Brilliant Black, 2pM Fluo-4 diluted in Tyrodes buffer + probenecid (145 mM NaCI, 2.5 mM 
KCI, 10mM HEPES, 10mM D-glucose, 1.2 mM MgCI 2 , 1.5 mM CaCI 2 , 2.5 mM probenecid, 
pH adjusted to 7.40 with NaOH 1.0 M)) was added to each well and the plates were 
5 incubated for 60 minutes at 5% C0 2 , 37°C. 

10jnl of test compound, diluted to the required concentration in Tyrodes buffer + probenecid 
(or 10|nl Tyrodes buffer + probenecid as a control) was added to each well and the plate 
incubated for 30 min at 37°C, 5% C0 2 . The plates were then placed into a FLIPR™ 
10 (Molecular Devices, UK) to monitor cell fluorescence (A ex = 488 nm, A EM = 540 nm) in the 
manner described in Sullivan etai (In: Lambert DG (ed.), Calcium Signaling Protocols, 
New Jersey: Humana Press, 1999, 125-136) before and after the addition of 10jLtl histamine 
at a concentration that results in the final assay concentration of histamine being EC 80 . 

15 Functional antagonism is indicated by a suppression of histamine induced increase in 
fluorescence, as measured by the FLIPR™ system (Molecular Devices). By means of 
concentration effect curves, functional affinities are determined using standard 
pharmacological mathematical analysis. 

20 Results 

The compounds of Examples E1, E3-9, E11-47, E49-51, E53-56, E58-193, E1 95-21 9, 
E222-231 and E233-245 were tested in the histamine H3 functional antagonist assay 
(method A). These compounds exhibited antagonism > 6.5 pK b . More particularly, the 
25 compounds of Examples E1, E3, E4, E6-8, E11-18, E29, E43, E81, E87, E91, E96, E98, 

E100, E105, E108, E111, E115, E120-121, E128, E136, E140-142, E144, E147, E160-161, 
E165-166, E169, E171, E178, E180, E184, E192, E205-219, E222-229, E233-234, E236- 
238, E240 and E242-245 exhibited antagonism > 9.0 pK b . 

30 The compounds of Examples E207, E220 and E221 were tested in the histamine H3 
functional antagonist assay (method B). These compounds exhibited antagonism > 8.5 

pK b . 

The compounds of Examples E1, E3-9, E11-47, E49-51, E53-97, E102, E105, E107, E110, 
35 E115, E120, E129, E131, E134, E142, E155, E191-192, E195, E197-199, E201, E204-231 
and E233-245 were tested in the histamine H1 functional antagonist assay and exhibited 
antagonism < 6.3 pK b . 
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